20 June 2006 1 POLYMERI C FLUORESCENT SUBSTANCE AND POLYMER LI GHT- EM TTI NG
DEVI CE USI NG THE SAVME BACKGROUND OF THE | NVENTI ON Fi el d of Bq§‘4ﬂxgnt|on
The present invention relates to a polyneric fluorescent ance

pol ymer light emtting device (herel?after, referred to as pol ymer LED)
containing the sanme in an |ight ting layer, and a device using the
sane. Description of the Rel ated Art Light-emtting materials having higher

nmol ecul ar mel ép meric fluorescent substance) are-variousl

i nvesti gat B@L E‘FHE RESCENGT (HRSTANGE AN FPLEMBR cRAGHEr R TTING
light-emttin in ali emtting device by an application nethod,
di ffering PEY F éé“ﬁa?ﬁﬁbaéﬁﬁw nol ecul ar wei ght. As the pol ymer

mat eri al which can be used in a polynmer LED as a light-emtting materi al
or charge transportation naterial, there are conventionally known

pol yphenyl enevi nyl ene derivatives, polyfluorene derivatives,

pol ypheny| BAERGRQENPvaFi T&E INVENTHAN ke. For exanpl e, Japanese Pat ent

Application National Publication (Laid-Cpen) No. 11-502248 has di scl osed

copol yner sFb¢1a| pfophenfnyeatiOme exanpl e thereof s

ol i gophenyl enevi nyl ene. Japanese Patent Application Laid-Open (JP-A) No.

11- 246660 has Thes gxeseh it dporemeien afe lat e sartoneat ipo lymers o« dipmrak ggrotip and

an unsat urat ed doubl e bond
substance, a polymer light emitting device (hereinafter,
referred to as polymer LED) containing the same in an light
emitting layer, and a device using the same.
Description of the Related Art

Light-emitting materials having higher molecular weight

(polymeric fluorescent substance) areHvarioule investigated
since they are soluble in a solvent and can forma light-emitting
layer in a light-emitting device by an‘application method,
differing from those having lower molecular weight. As the
polymer material which can be used in a polymer LED as a
light-emitting material or charge transportation material,
there are conventionally known polyphenylenevinylene
derivatives, polyfluorene derivatives, polyphenylene
derivatives and the like. For example, Japanese Patent
ApplicationNational Publication (Laid-Open) No. 11-502248 has
disclosed copolymers of oligophenylene. One example thereof
is oligophenylenevinylene. Japanese Patent Application

Laid-Open (JP-A) No. 11-246660 has disclosed copolymers of an

aromatic amine compound group and an unsaturated double bond



20 June 2006 2 group. Specifically, a copolymer of a dinmer of
triphenylam ne and un-substituted terphenylene is exenplifhgd,Fhgdsher, as
the pol yner material containing 2,5-dial koxyphenyl ene, copoFyners such as
"phenyl ene, thiophene, pyridine, biphenylene, bithiophene and the |Iike have
been known (Synthetic Metals, wvol. 102,. p. 1060 (1999)). An object of the
present invention is to provide ap@ ymeric fluorescent substance contai ning
a specific phenyl ene structure and showi ng strong fl uorescence and/ or
excellent charge transporting property, and a polymer LED of high

performance which can be driven at_|ow voltage, wth hi ffJGI.8Ncy using
this pol gFoue f PRpecddd&d Jéirbét%%%gmﬁg gs%ﬁpaF rﬂ%g?&p@%ﬁl&}v@"ﬁmg
intensively studied and resultantly found that p ri.c fluorescent
subst anc @nds hpwistg stiiforted &edPhenfhene dig &xﬁ"éﬁé'- hafiHg- 2850135t yr ene
reduced nunber-average nol ecul ar wei ght of 103 to 108, wherein the

subst anc¢heomptodiyre o mea ber bl cceBpaining @niSrdigllkaxmhenyteheand one or
nore repeating units of formula (2) , shows strong fluorescence and/or
excel | encophbdyge s aushad phgnyilepert yhiophena, pynitine Ebiphenydiene.
performance which can be driven at |ow voltage with high efficiency is

obt ai nedphyhydipheridiznd e netke faveresernkneubs{ SposheltdadiMet als .

conpl etion of the present invention. SUMVARY OF THE | NVENTI ON

vol., 102, p. 1060 (1999)).

Anobjectofthepresentinventionistoprovideapolymeric
fluorescenf substance containing a specific'phenylene
structure and showing strong f;uorescence an@/or excellent
tharge transporting property, and a polymer LED of high
performénce which can be driven at low voltggé with high
‘efficiency using this polymeric fluorescent.substance(

The present inventors have intensively studied and
resultantly found that a polymgric fluoreséent substance
showingflucrescenceintheso;idstateandhavinga:ﬁﬂystyrene
reduced number-average molecular weight of 10 to 10°, wherein
the substance centains one or more repeating units of formula
(1) and one or more repeating units of formula (2), shows strong
fluorescence and/or excellent charge transporting property,
and a polymer LED of high performance which can be driven at
low voltage with high efficiency 1s obtained by using this

polymeric fluorescent substance, leading to completion of the

present invention.

SUMMARY OF THE INVENTION

Namely, the present invention relates to [1]1~[18] below.



Nanely, the present invention relates to (1]-(18] below. 20 June 2006 3 [1]
A pol yneric fluorescent substance show ng fluorescence in bB%uﬁ?hk% state
and havi ng a pol ystyrene reduced nunber-average nolecular weig of 103 to
108, wherein the substance contains one or nore repeating units of formula
(1) and one or nore repeating units of formula (2) and the total anmount of
repeating wunits of formula (1) is nolt or nore and 90 nolt or |ess
_based on the total anmount of repeating units of formulae (1) (1) Cwherein,
R1, R2, R3 and R4 represent each independently a hydrogen atom or a

substituentjjaf JeBAte® AludResd®nt BAvdtdnd showdng elRozelse@ne@ from
al koxy groups, aryl groups substituted wth an al koxy group, aryl oxy

groups andyapyd |M§¥a@€%¥gc?}xfagi@:ﬂ a p@%s(tm;fés anéebdrrﬁﬂﬁ%@na@egage

different group fromthat r group selected from

Subst i LUt e PRRINLEGe ERUSE UKo DNGARL TN Enalbsbs ERBLOGBEPELoLhaN

al koxy gro ary ups substituted w an al koxy group, ary

bensone 11 ABSoRE BEERuForaAians drEh o Fheftund LEACRRUOBREN 25 a0 °

ooy oee Rk RO Y B AL i UL AT S 2 rabAEYng P
units of formula (1) is 10 mol% or more and 90 mol% or less

basad on the total amount of repeating units of formulae (1)

and (2):
Ry Ry
R, Rg

(1)

[wherein, Rl; Rz; ﬁg and R; represent each independently a
hydrogen atom or a substituent; at least one of R;, Rz, Ry and
R;isagroupselectedfromalkoxygrdups,arylgroupssubstituted
with an alkoxy groﬁp, aryloxy groups and arylalkoxy grﬁups]

~Ar; - (2}

(wherein, Ar; represents a different group from that of formula
(1) and is a group selected from substituted phenylene groups
(havingonetn:moresubstituentsotherthanalkoxygroups,aryl
groups substituted with an alkoxy group, aryloxy groups and
arylalkoxy groups), substituted stilbene groups (having on a

benzene ring one or more groups selected from the group



group, condensed pol ycyclic aromatic conpound groups, condensed pol ycyclic
het erocycl i ¢ conpound groups, aromatic am ne conpound grouaggu&pﬂxgroups
of formula (3), -Ar2-Ar3-Ar4- (3) (wherein, Are, Ara and Ard"are groups
different fromthose of forrmula (1) and represent each independently an
arylene group or a divalent heterogyclic conpound group)) (2] The polyneric
fluorescent substance according to (1] wherein the repeating unit of
formula (1) is selected fromrepeating units of forrmula (4) or (5): ORnN

(4) (wherein, R5 represents a group selected from alkyl. gr jihg 1 to
20 car boncahetstiagybfgadkpEyhaiPuBs 6 @%N%KH%QHERNFu%%%%%?ggﬁiwgﬁﬁyngroups

having 7 to 60 carbon atons and nonoval ent heterocgclic c%quyqﬁ) r oups
havi ng 4 hokBRycarday, aaydoxy graugs aBemuy la ik PuBf ) 1 415 A LEFHE when n
is 2 or nore, aplurality of ORss may be the same or different] 20 June
2006 5 (Sbrewggr@bmddﬂieﬂubdi&quﬁkﬁmﬁnomﬁﬁipi%@@B@Hﬂ@n?F?uﬁsgroup
selected "from al kyl groups having 1 to 20 carbon atons, aryl égc) s havi ng
6 to 60 capRaenakd Holaiyialiey hegreanuydidd PP A B E DN 2 ‘Qf#gl%nd

nonoval ent heterocyclic conpound groups having 4 to 60 carbon atons; 1
represent §,30 6l BLgPPurd grdupH, and eprespntst formula (3),
-Arz-Ar3—Ar4— 7 (3)

(wherein, Ar,, Ar; and Ar, are groups different from those of
formula (1) and represent each independenfly‘an arylene group
or a divalent heterocyclic compognd group)]

(2] The polymeric fluorescent substance,acco;ding tob[1]
wherein the repeating unit of foxrmula (1) is se1ected from

repeating units of formula (4) or (5):

(omy
O .

(wherein, Rs represents a group selected from alkyl groups
having 1 to 20 carbon atoms, aryl groups having 6 to 60 carbon
atoms, arylalkyl groups having 7 to 60 carbon atoms and
monovalent heterocyclic compound groups having 4 to 60 carbon

atoms; n represents an integer ofAl to 4; and when n is 2 or

more, a plurality of ORss may be the same oOr different)



an integer of 1 to 3; when 1 is 2 or nore, a plurality of OR6s may be the
sane or different; when mis 2 or nore, a plurality of CR7§0qﬁgéiﬁb@:he
sanme or different) [3] The polynmeric fluorescent substance according to [ 1]
or [ 2] wherein the repeating unit of fornmula (2) is selected from
repeating units of formula (6), (6) (wherein, R8, RO and R o represent each
i ndependently a group selected from &l kyl groups having 1 to 20 carbon
atons, al koxy 20 June 2006 6 groups having 1 to 20 carbon atons, alkylthio
groups having 1 to 20 carbop atons, alkylsilyl groups having 1 to 60
carbon atons, alkylam ng @Rg having 1 to 40 carbon atons, aryl groups
having 6 to 60 carbon ﬂiﬁ' , arylbxy groups having 6 to 60 carbon atons,
aryl silyl groups havi n@~8/to 60 carbon atons, arylam no groups having 6 to
60 carbon atons, arylafkyl groups having 7 to 60 carbon atons, arylal koxy
groups having 7 to {*ﬂ}.rbon atons, arylal kylsilyl groups having 7 to 60
carbon atons, aryl &lkyl am no groups having 7 to 60 carbon atons,
aryl al kenyl groups Having 8 to 60 carbon atons, arylal kynyl groups having
8 to 60 carbon at ony, noval ent heterocyclic conpound groups having 4 to

t

60 carbon atonms and Q group. i and j represgnt each independently an
integer of 0 to 4; k reppésents an integer of*0 to 5; h represents an
integer of 1 to 2; wheni is 2 or nore, a plurality of R8s may be the sane

or different; when
fwherein,R5andRyrepresenteachindependentlyagroupselected

fromalkyl groups having 1 to 20 carbon atoms, aryl groups having
6 to 60 carbon atoms, arylalkyl groups having 7 to 60 carbon
atoms and monovalent heterocyclic compouhd groups having 4 to
GOCa;boﬁatoms; .1representsanintegerof].tos;rnrepresents
an intéger of 1 to 3; when 1 is 2 or more, a p;urali§y of ORgs
may be the same or different; when m is 2 or more, a plurality
of OR;s may be the same or different)

[3] The polymeric flucrescent substance according to [1] ox
[2] wherein the repeating unit of formula (2) is selected from

repeating units of formula (6),

( Ha)i ( Hg)j
OO~
&
( fio) ¢ )

(wherein, Rs, Ry and Ry represent each independently a group

selected from alkyl groups having 1 to 20 carbon atoms, alkoxy



j is 2 or nore, a plurality of ROs may be the sane or different when k is
2 or nore, a plurality of Rios maybe the sane or dlfferent uﬁgz&ﬁ;FﬁO
may be connected to forma ring; further, when R8 to RI10 are a group
cont ai ning an al kyl chain, one or npore of a nethyl group, nethylene group
and net hi ne group constituting the6alkyl chain maybe substituted with a
group containing a hetero aton) . [4] The polyneric fluorescent substance
according to [1] or [21 wherein the repeating unit of fornula (2) is

selectemijraupsrmﬁmimgng i 26 odrded ratemd 7)alkPlonns g066pE HRY1ny (
R12l b (7) (wherein, R11 and R12 represent each independently a group

sel ect ed I r@mal &ai:benoamsmbavamﬁ;ﬂs1@2%@&@@%@&1}{@,1 &K @YY cadhBHPS
having 1 to 20 carbon atons | kyl thi o groups having 1 to 20 carbon at ons,

al kyl SII3&1:cgaéaueikyaammaolgxtmﬁ@haamgr1 t@h@r&r@d%xkaﬁ\sn%ﬁp gav' ng 1
to 40 carbon atons, aryl groups aV|ng 6 to 60 carbon atons,

gr oups h@l\éi‘flgl966t& g0 Mmpatéhgmar F,Exshperﬁmng 8%06 Ebéﬂ carbon

atons, aryl an1no groups having 6 to on at ons alky groups

haVinG B d0ae31009,3" 05apB il AP L TS BRIRY 90n71st afEREBED | o

at ons, ary

groups h%‘f’ %sapy%a%%‘;‘{%gﬁgﬁtﬁg%aw %QO % O@J@(&ag%%rggcﬁyoég?h%%%gggf)em

carbon a
heterocygl J1:8 &8@:9&5‘& YRS, arylalkoxy groups having 7 to 60 carbon

atoms, arylalkylsilyl groups having 7 to 60 carbon atoms,

arylalkylamino groups having 7 to 60 carbon atoms, arylalkenyl
groups having 8 to 60 carbon atoms, arylalkynyi groups having
8 to 60 carbon atoms, monovalent heterocyclic cempound groups
having 4 to 60 carbon atoms'and cyano group. i end j represent
each independently an integer of 0 to 4; k represents an integer
of 0 to 5; h represents an integer of 1 to 2; when i is 2 or
more, a plurality of Rzs may be the same or different; when
j is 2 or more, a plurality of R¢s may be the same or different:
whenkisiormore,apluralityomesmaybethesameordifferent;
Rg to R;p may be connected to form a ring; further, when Rs to
Rjo are a group containing an alkyl chain, one or more of a methyl
group,methylenegroupandnmthinegroupconstitutingthealkyl
chain may be substitutedwith a group containing a hetero atom)

[4] The polymeric fluorescent substance according to [1] or
[2] wherein the repeating unit of formula (2) is»selected.from

repeating units of formula (7),



having 4 to 60 carbon atons and cyano group; a and b represent each

i ndependently an integer of 0 to 3; when a is 2 or nore, azphﬂﬁfé¢ﬁy of
Rlls may be the sane or different; when b is 2 or nore, a plaraltty of
R12s may be the sanme or different; RI1 to R12 may be connected to forma
ring; further, when R11 to R12 are aZgroup containing an al kyl chain, one
or nore of a nmethyl group, nethylene group and net hine group constituting
the al kyl 20 June 2006 8 chain rmaybe substituted with a group containing a
hetero atoml . (5] The polynmeric fluorescent substance according to (1) or
[ 2 ] wherein the re%d%ﬁ§ng unit of formula (2) is selected from repeating
units of formula (8)) 13Ja (8) (wherein, RL3 and R16 represent each

i ndependently a groug el ected from al kyl groups having 1 to 20 carbon
atons, al koxy -::ﬂ;-_ g 1 to 20 carbon atons, alkylthio groups having
1 to 20 carbon atons}»ﬁ s+l yl groups having 1 to 60 carbon atons,

al kyl am no groups havin to 40 carbon atons, aryl groups having 6 to 60
carbon atons, aryloxy grdups having 6 to 60 carbon atons, arylsilyl groups
having 6 to 60 carbon a(¢gg, arylam no groups having 6 to 60 carbon atons,
aryl al kyl groups havi ng ® 60 carbon atomsiyyaryl al koxy groups having 7
to 60 carbon atons, arylalkylsilyl groups having 7 to 60 carbon atons,

aryl al kyl ani{wbegedups Ravand R4 cegrasatioreatbnindepyhdekedyl a group

selected from alkyl groups having 1 to 20 carbon atoms, alkoxy
groups having 1 to 20 carbon atoms, alkylthio groups having
1to 20 carbon atoms, alkylsilyl groups having 1 to 60 carbon
atoms, aikylamino groups having 1l to 40 carbonatoms, aryl groups
having 6 tb 60 carbon atoms, aryloxy groups having 6 to 60 carbon
atoms, 'érylsilyl groups having 6 to 60 carbon atoms';, arylamino
groups having 6 to 60 carbon atoms, arylalkyl groups having
7 to 60 carbon atoms, arylalkoxy groups having 7 to 60 carbon
atoms, érylalkylsilyl groups having 7 to 60 carbon atomsr,

arylalkylamino groups having 7 to 60 carbon atomsr, arylalkenvyl
groups having 8 to 60 carbon atom‘s, arylalkynyl groups having
8 to 60 carbon atoms, monovalent heterocyclic compound groups
having 4 to 60 carbon atoms and cyano group:; a and b represent
each independently an integer of 0 to 3; when a is 2 or more,
& plurality of R;;s may be the same or different; when b is 2
or more, a plurality of R;,s may be the same or different; Ry
to R;; may be connected to form a ring; further, when Ry to
Ry; are a group containing an alkyl chain, one or more of a methyl

group, methylene group and methine group constituting the alkyl



groups having 8 to 60 carbon atons, arylal kynyl groups having 8 to 60
carbon atons, nonoval ent heterocyclic conpound groups haV| Jﬂn%?

carbon atons and cyano group; ¢ and d represent each indepénde y an
integer of 0O to 4, when c is 2 or nore, a plurality of R13s may be the
sanme or different; when d is 20 June 2006 9 2 or nore, a plurality of R bs
may be the sanme or different; one or two of substituents on a benzene ring
are groups selected fromthe group consisting of al koxy groups, aryl

gr oups substituted wi th an al koxy group, aryloxy groups and aryl al koxy

groups, cﬁ%‘irﬁﬁ%rb%oé&ég’é%tﬁi‘éﬁd Q‘?FB%%?%&n@aEﬁQHB éﬁéegts%tmom a

hydr ogen atom a groups havi ng T%o on atons;, aryl groups

having 6 to (GG G ’cf¥%ﬁ§¥é§EeQEQM@§s é@ga %ofalgg €3 h9q aons,

nonoval ent heterocy conmpound groups havi ng carbon atons and

cyano gr °“p£2§1§?hgge%6 @yr%eaﬁﬁ§ﬁﬂi : %F’fé?fﬁﬁ‘lg {i ks s‘éflerclzetredt E’Qﬁﬂl RL3

to R16 are roup con ar ni ain,” one o
group, nethylen rou t ro constituting the al kyl chaln may
be substi t ufZ&SH %hﬁﬁﬁ)ggﬁegﬁﬁ?ﬂ gghetero aton) [6] The pol yneric
fl uorescent substan cordlng to [1] or (21 wherein the repeating unit

of formula (2) is s @d from repeating units of formula (9): R 17) e
(9) [wherein, R17 a % eaF{epresent each independently a group

(R“") d ®)

[wherein: R;; and Ry represent each independently a group
selected from alkyl groups having 1 to 20 carb‘op‘atoms, alkoxy
groups having 1 to 20 carbon atoms, alkylthiﬁ groups having
1 to 20 carbon atoms, alkylsilyl groups having 1 to 60 carbon
atoms,alkylaminogroupshavinglto4Qcarbonatoms,arylgroups
havinthanOcarbonatoms,aryloxygroupshavingé11)60carbon
atoms, arylsilyl groups having 6 to 60 carbon atoms, arylamino
groups having 6 to 60 carbon atoms, arylalkyl groups. having
7 to 60 carbon atoms, arylalkoxy groups having 7 to 60 carbon
atoms, arylalkylsilyl groups having 7 to 60 carbon atoms,
arylalkylamino groups having 7 to 60 carbon atoms, arylalkenyl
groups having 8 to 60 carbon atoms, arylalkynyl groups having
8 to 60 carbon atoms, monovalent heterocyclic compound groups
having 4 to 60 carbon atoms and cyano group; c¢ and d represent
each independently an integer of 0 to 4; when ¢ is 2 or MOre,

a plurality of R;3;s may be the same or different; when d is



selected from al kyl groups having 1 to 20 carbon atons, al koxy 20 June 2006
10 groups having 1 to 20 carbon atons, al kylthio groups havbﬁgu % qﬂizo
carbon atons, al kylsilyl groups haV|ng 1 to 60 carbon atons, ar am no
groups having 1 to 40 carbon atons, aryl groups having 6 to 60 carbon
atonms, aryloxy groups having 6 to 608car bon atonms, arylsilyl groups having
6 to 60 carbon atons, arylam no groups having 6 to 60 carbon atons,
aryl al kyl groups having 7 to 60 carbon atons, aryl al koxy groups having 7
to 60 carbon atons, arylalkylsilyl groups’ haV| 7 to 60 carbon at ons,

aryl al kyl a?i 9% BPBapsa LAY #ti’ooﬁolgns&r By &eortgxe &ANeal9e A £ Eeffenips
having 8 to 60 carbon atons, arylal kynyl. groups having -8 to 60' carbon

at ons, normwaloethhelfesoby&tiﬂ:@eMﬁp@m@dbgnaaps rirnyiang drewpscaedied at ons
and cyano group; e represents an integer of 0 to 5. f represents an

i nteger offomotle gheup eonsiztdngnodealkgpivurgatouns ofaRi¥sgmayupbe t he
sane or different; when f is 2 ornore, apluralityof R20s naybe the sane

ordi f f er erdubs RilBuaed WwRth arp@rldsent geaap, i ameengd grbliy scayd @ty 1l kented
from a hydrogen atom al kyl groups having 1 to 20 carbon-atons, aryl

groups hawmguds { 0 lGPandmomepresen tasadial kibpghdens Igayvingup tdle i car bon
at ons, nonoval ent heterocyclic conpound groups having 4 to 60 carbon atons

and cyano i hjdro fan Refopy 1ker1 g@BﬁE@tEQvi_ﬂgfpﬂ:m 20 'dd¥bon Wildigy, when
R17 to R20 are a group containing an al chain, one or nore of a nethyl
group, neifyl gReupsE ANl 6NEd B'On@aﬁtﬁ&hl&t%{bs,t AEpLangyi hersbky haGhaig
7 te 60 carbon atoms, monovalent heterocyclic compound groups
having 4 to 60 carbon atoms and cyano group; R;; to R may be
connected to form a ring; fﬁrther, when Ry; to R;s are a group
containiﬂg an alkyl chain, Sne or more of a methyl group,
methylé-ne group and methine"giroup constituting the alkyl chain
may be substituted with a group containing a hetero atom)
[6] The polymeric fluoresceﬁt substance‘according to [1] or

[2] wherein the repeating unit of formula (2) is selected from

repeating units of formula (9):

Cf(ﬂ”) :
¥

(REO) ©)

(wherein, R;7 and Ry¢ represent each independently a group

selected from alkyl groups having 1 to 20 carbon atoms, alkoxy



may be substituted with a group containing a hetero aton) . [71 The
polymeric fluorescent substance according to [1] or 20 June3dGQf. 4des( 2 1
wherein the repeating unit of fornmula (2) is selected from repeating units
of formula (10), X1 N (10) [wherein, R21 represents a group selected from
al kyl groups having 1 to 20 carbonl1&t ons, al koxy groups having 1 to 20
carbon atons, al kylthio groups having 1 to 20 carbon atons, al kyl silyl
groups having 1 to 60 carbon atons, al kylam no groups having 1 to 40
carbon atons, aryl groups having 6 to 60 carbon atonms, aryloxy groups

aryl an no GOBE TAUIR 8 To BD/CREL SLPURE ~IRNERLD, RoRRL MRG0 T

aryl am no

60 carbon at.ons, | al '

aryi ol kyt < 1651 20 F Rt 455K ArBPA e LT DafolBs e PEEG L, B a5 ogoups
N s S R S R s e e o

01 opr cserft T PriegBroH e A508S \HEH GF7 STPubenaY oREl § £ & SRERSTmy be
the sane or different. A pluralit of R21s pmay be connected to forma ring;
further, @emsparydsidydr gipuBsMET RS &R &P IGATRAMAT O Sne2bY LABABO0f a

met hyl group,
groups having 6 to 60 carbon atoms, arylalkyl groups having

7 to 60 carbon atoms, arylalkoxy groups having 7 to 60 carbon
atoms, arylalkylsilyl groups having 7 to 60 carbon atoms,

arylalkylamine groups having 7 to 60 carbon atoms, arylal];enyl
groups having 8 to 60 carbon atoms, arylalkynyl. groups haviﬁg
8 to 60 carbon atoms, monovalent heterocyclic qompound.groubs
having 4 to 60 carbon atoms and cyano group; e representé.an
integer of 0 to 5. f represents an integer of 0 to 3: whgn
e is 2 or more, .a plurality of R;;s may be the same or different;
when fis 2ormore, apluralitycf Ryosmaybe thesame ordifferent;
R1s and R,y represent each independently a group selected from
a hydrogen atom, alkyl groups having 1 to 20 carbon atoms, aryl
groups having 6 to 60 carbon atoms, arylalkyl groups having
7 to 60 carbon atoms, monovalent heterocyclic compound groups
having 4 to 60 carbon atoms and cyano group: Ry; to Rap may be
connected to form a ring; further, when R;7s to Ry are a group
containing an alkyl chain, one or more of a methyl group,

methylene group and methine group constituting the alkyl chain
may be substituted with a group containing a hetero atom)

[7] The polymeric fluorescent substance according to (1] or



met hyl ene group and nethine group constituting the al kyl chain 20 June 2006
12 may be substituted with a group containing a hetero at omyg ncbéb6
selected fromO and S) . [8] The polyneric fluorescent substancé according
to[1) or [ 2] wherein the repeating unit of fornula (2) is selected from
repeating units of formula (11), O p X3-X4 X2 Ownherein, R22 and R23
represent each independently a group?i selected from al kyl groups having 1
to 20 carbon atons, al koxy groups having 1 to 20 carbon atons-, alkylthio
groups having 1 to 20 carbon atons, alkylsilyl groups having 1 to 60
carbon atons, al kylam no groups having 1 to 40 carbon atons, aryl groups

having 616 PRIRAIAN MO FRpeARNKONindE WPEIAHING (0! 0500 Eo6bER D,

aryl silyl on atons, arylamno groups having 6 to
60 carbon atons,, aryl al kyl qr Vi 7 to 60 carbon atons, aryl al koxy
gr oups hav??EF%t%%96Bn$§¥b8% %§&§nglég3palkylsilyl groups having 7 to 60
car bon at ons, arylabﬁylanino groups having 7 to 60 carbon atons,
~aryl al kenyl groups”hay,ng 8 to 60 carbon atons, arylal kynyl groups having
noval ent heterocyclic conpound groups having 4 to

8 to 60 carbon ato
60 carbon atonms and no group; o and p represent each independently an
is 2, aplurality

Integer of O to
( H21) ‘
g (10)

(wherein, R, represents a group selected from alkyl groups

having 1 to 20 carbon atoms, alkoxy groups hav‘ing.l to 20 carbon
atoms,aikylthiogroupshaving11x:200arbonatoms,alkylsilyl
groupéJhéving 1 to 60 carbon atoms, alkylamino groups having
1 to 4ozéarbbn atoms, aryl groups having 6 to 60 carbon atoms,
aryloxy groups having 6 to 60 carbon atoms, arylsilyl groups
having 6 to 60 carbon atoms, arylamino groups having 6 to 60
carbon atoms, arylalkyl groups having 7 to 60 carbon atoms,
arylalkoxy groups having 7 to 60 carbon atoms, arylalkylsilyl
groupshaving71x)60carbonatoms,arylalkylaminogroupshaving
7 to 60 carbOnratoms, arylalkenyl groups having 8 to 60 carbon
atoms,arylalkynylgroupshavingstoGOcarbonatoms,monovalent
heterocyclic compound groups having 4 to 60 carbon atoms and
¢yano group; ¢ represents an integer of 0 to 2: when g is 2,
a plurality of R;;5 may be the same or different. A plurality
of R;1s may be connected to form a ring; further, when Ry is

a group containing an alkyl chain, one or more of amethyl group,

methylene group and methine group constituting the alkyl chain



of R22s may be the sane or different; when pis 2, a plurality 20 June 2006
13 of R27s may be the sanme or different; R22 and R23 may besgqppesiged to
forma ring; further, when R22 and R23 are a group containing an alkyl
chain, one or nore of a methyl group, nethylene group andnethine group
constituting the alkyl chain may be2substituted wth a group containing a
hetero atom X2 represents a group selected fromO, S, NR24 and Si R2Z5R26;
X3 and X4 represent each independently a group selected fromN or C R27.
R24 to R27 represent each independently a group selected froma hydrogen
atom al kpmhygreupsbhtltaged wbtR0a qardugn candrElniarg/la hedteps aliam:;ngXp6. to
60 carbon atons, arylal kyl groups having 7 to 60 carbon atons and

nonoval en ghghereé¥el FeocapPawa gr qups having 4 to 60 carbon atons) [9]
The polyneric fluorescent substance according to [1] or [21,wherein the

repeating[gni ¢nhef pBng‘!}:ic( 2lubzesekatt advbtamce eRealidigigid  19f dror nul a
(12), (R24) 9 Res (12) (wherein, Ar5 represents an arylene group or a

di val ent [E'P?tv%{é)ﬁélfﬁ Ithet PBRRURA NGl GNPt dP402Fh17292)) eDs et c @t rom
i ndependently a group selected fromal kyl groups having 1 to 20 carbon

atoms, al KQX¥, 85 AHPanERY BE %o&ﬁxu&% qanlon atons, 20 June 2006

( Raz) (923)
. o \ p
I\
-0 -0-
X2 (11)

(wherein, R, and R,; represent each independ‘ently a group
selected from alkyl groups having 1 to 20 carboﬂ' atoms, alkoxy
gro;lps having 1 to 20 carbon atoms, alkylthi'c; groups having
1 to 20 carbon atoms, alkylsilyl groups having 1 to 60 carbon
atoms, alkylamino groups having 1l to 40 carbon atoms, aryvl groups
having 6 to 60 carbon atoms( aryloxy groups having 6 to 60 carbon
atoms, arylsilyl groups having 6 to 60 carbon atoms, arylamino
groups having 6 to 60 carbon atoms, arylalkyl groups having
7 to 60 carbon atoms, arylalkoxy groups having 7 to 60 carbon
atoms, arylalkylsilyl groups having 7 to 60 carbon atoms,
arylalkylamino groups having 7 to 60 carbon atoms, arylalkenyl
groups having 8 to €0 carbon atoms, arylalkynyl groups having
8 to 60 carbon atoms, monovalent heterocyclic compound groups
having 4 to 60 carbon atoms and cyano group; o and p represent
each independently an integerof 0 to4; whenois 2, aplurality

of R;;5 may be the same or different; when p is 2, a plurality



14 al kyl thio groups having 1 to 20 carbon atonms, alkylsilyl groups having

1 to 60 carbon atons, al kylam no groups having 1 to 40 carbgﬁjﬁhgg&k;ary
groups having 6 to 60 carbon atons, aryloxy groups having to car bon
atons, arylsilyl groups having 6 to 60 carbon atons, arylam no groups
having 6 to 60 carbon atons, arylalkyl groups having 7 to 60 carbon atons,
aryl al koxy groups having 7 to 60 carbon atons, arylal kylsilyl groups
having 7 to 60 carbon atons, aryl al kyl am no groups having 7 to 60 carbon
atons, aryl al kenyl groups having 8 to 60 carbon atons, aryl al kynyl groups
havi ng 8 tofggzcarbon atonms, nonoval ent heterocyclic conpound groups
having 4 t 86t ¢ BH Rt 2O yiiF aranip; R.000dr Ry:apae bentornedted

i ndependent|y_an integer of O to 4; when qis 2 or nore, a plurality of
R24s may b&CtFRIM&Kkéng dfurehert whareR.+ and R:;0aremar groaptei 8did n@f
R29s nmay be the sanme or different; R25 to Rea represent each

i ndependenfPya bkt silipisel eneedrimans anf dr ngehyat groug!, kit £ 9% DERE g ing 1
to 20 carbon atomns,.aryl groups having 6 to 60 carbon atons, aryla

groups hav#hRgnetdise groripnoas bk toaoted &mkylwaqh%bia%u%rm% roups
having 4 to 60 carbon atonms and cyano group; R24 to maybe connected to

forma rirglthua tdreryp \woert 8324 rig aRRS tar® atemouPxs e éﬂri}gt %lrl@(']l
chain, one or nore of a nethyl group, nethylene g?ou&ﬁ;n me %} e gﬁbup

Nelero atom (101 A pol yrer 11 oni S 11D vt b Fonet S S HaEAcl " °
independently a group selected from N or C-R,;. Ray to Ry
represent each indepéndently a group selected from a hydrogen
atom, a;kyl groups having 1 to 20 carbon atoms, aryl groups
having 6 to 60 carbon atoms, arylalkyl groups héving 7 to 60
carbonéﬁomsandmonovalentheterocycliccompoundgroupshaving
4 to 60 carbon atoms)

[9] The polymeric fluorescent substance according to [1] or

[2] wherein the repeating unit of formula (2) is selected from

repeating units of formula (12),

(Hz“) q
-

( Hzg) r (12)

fwherein, Ars; represents an arylene group or a divalent
heterocyclic compound group. Ry¢ and R,y represent each
independently a group selected from alkyl groups having 1 to

20 carbon atoms, alkoxy groups having 1 to 20 carbon atoms,



20 June 2006 15 el ectrodes conposed of an anode and a cathode at | east one
of which is transparent or semitransparent and at |east ongglyj,ghsoos
emtting |layer conprising a polyneric fluorescent substance of any one of
(1] to [9] disposed between the electrodes [111 The polymer light emtting
device according to [10] wherein a Layer conprising a conducting polyner

I s disposed at | east between one electrode and the light emtting |ayer
such that the layer conprising a conducting polyner is adjacent to said

el ectrode. (12) The polyner light emtting device according to (101 wherein

an insulation | ayer having . a ﬁ?icﬁg SS,0f_ 2. nm SS 4l ' sedofb g east
bet ween on@l&rés d%r%ﬂﬁgtt}?ev g g%?iot‘f?ﬁ%o?f%orrﬁg‘séé‘#iftl%gi%@hg ot
insulation |ayer is adjacent to said electrode. [131 Th I r .light
emtting dBavdadadche ot hgarPuhy? tdes - &ﬁ Emine mu%&ﬁ#@‘? é‘fer%
conprising an el ectron transportingﬁgonpound S diiRPSEd bet ween hhe
cat hode andarhen atghs, 3yl igrPuRs HaVdichot & RSP LOBFsr REY A% En
el ectron transporting conpound is adjacent to said |light emtti g | ayer.
[14] The pgtpups hiaglingedi ttoi 6§ danhan &teRdi g ¥eobhyl o#ecuBs F ¥6F to [
12 ] wherein a layer conprising a hole transporting conpound is disposed
bet ween t he goose eadbdheatombt enylampgo gupepssheningaf tRebPagapbon
conprising a hole transporting conmpound is adjacent to said Iight emtting
| ayer. (15htdhe,petyI®lkyi @riowns haviggdetioce0 aectradi A§ONS . aayY dadkoxy
groupshaving?1u)60carbonatoms,arylalkylsilylgroupshaving
'7toGOcarbonatoms,arylalkylaminogroupshaving71x)600arbon
atoms, arylalkenyl groups having 8 to 60 carbon atoms,
arylalkynyl groups having 8 to 60 carbon atoms, monovalent
heterorcjrclic compound groups having 4 to 60 c;a_rbon atoms and
cyano group; q and r represent each independéntly an integer
of 0 to 4; when q is 2 or more, a plurality of Ry s may be the
same or different; when r is 2 or more, a plurality of Rass
may be the same or different; Rzs to Rag represent each
independentlyagroup selectedfrom ahydrogenatom, alkyl groups
ha'ving 1 to 20 carbon atoms,.aryl groups having 6 to 60 carbon
atoms, arylalkfl groups having 7 to 60 carbon atoms, monovalent
heterocyclic compound groups having 4 to 60 carbon atoms and
cyano group;: Ra4toRzpmaybe connected to formaring; further,
when Ry, to Ry are a group containing an alkyl chain, one or

more of a methyl group, methylene group and methine group

constituting the alkyl chain may be substituted with a group

containing a hetero atom] .

[10] A polymer light emitting device comprising a pair of



of [10] to (121 wherein a layer conprising an electron 20 June 2006 16
transporting conpound is disposed between the cathode and thg Ll 84g
emtting |layer such that the layer conprising an electron transporting
conpound is adjacent to said light emtting layer, and a |ayer conprising
a hole transporting conmpound is dis?ssed bet ween the anode and the |ight
emtting |layer such that the |ayer tonprising a hole transporting conpound
is adjacent to said light emtting layer. [16] A flat |ight source
conprising a polynmer light emtting device according to any of [10] to

15]. [17 A n L.sRl oQprisi al L 1d Lt Ll deyi ce
hocor di ng RECIRTTE EolpoBeR o8 R 48168 b 4 Yo & SHR65 B P
olymer light emttin device according to any of .[10], to [15]. 191 A
PP orYELanTE crdtienara T rs o8t BERTapR PR e At fedg®t Bb; Lot
according t ny of (10] to 5], as a back-1ight. DETAI LED DESCRI PTI ON OF
THE | NVERERERE THE ol 5 e PPRPFLIIE. CoRre LGTRs n CLUE A355 T SRR A9 ont 1 on
is characterized in that it shows fluorescence in the solid state and has
a pol yst yPEndn¥ettee@indidetcadérlageisnanat drakvert ghte obl205redesos,
wherein the substance contains one or nore repeating units of the

above- dest} t baBerpp hymar Mighteemibhéngdeigice aepgeading timl 191 sthagein

above-described formula (2) and the total anount of repeating units of
f or nul a (Q)lagﬁr comprising a conducting polymer is disposed at least

between one electrode and the light emitting layer such that
the layer comprising a conducting polymer is adjacent to said
electrode.
[12]Thepolymerlightemittingdeviceaccording1x:[16}wherein
an insulai:ion layer havinga t‘hickness of 2 nmor lelss is disposed
at least between one electrode and the light emitting layer
such that the insulation layer is adjacent to said electrode.
[13] The polymer light emit-ting device according to any one .
of [10] to [12] wherein a layer comprising an electron
transporting compound is disposed between the cathode and the
light emitting layer such that the layer comprising an electron
transporting compound is adjacent to said 1ight emitting layer.
[14] The polymer light emitting device aécording to any one
of [10] to [12] wherein a layer comprising a hole transporting
compound is disposed between the anode and the light emitting
1ayersuchthatthelayercomprisingaholetransportingcompound
is adjacent to said light emitting layer.

[15] The polymer light emitting device according to any one

of [10] to [12] wherein a layer comprising an electron



10 nmol % or nore and 90 nold or | ess based on the total anobunt 20 June 2006
17 of repeating units of formulae (1) and (2). The total amyn},Oho06
repeating units of fornmula (1) is nore preferably 20 nolt or nore, further
preferably 30 nolt or nore based on the total anmount of repeating units of
formulae (1) and (2). Fromthe staqqpoints of solubility and fl uorescent
property, the total amount of repeati-ng units of fornulae (1) and (2) is
preferably 50 nolt or nore, nore preferably 60 nolt or nore, further
preferably 70 nolt or nore. Here, at |east one of repeating units of
formula (1) has as a substituent a group selected from al koxy groups, aryl

groups  stbabisbeirad ng EBmpBualik0X Va8 fhiPed HatReh FHRUBS tABdARY ot KOXY

groups. In the present invention, the aryl group is an atom c group
obt ai ned by ghenmvi Pgi 009 4P69 9deR BLMbE l 1ic r Her e,
t he aromatig hydrocalr béc:n aﬁ@s a hydrocar bono']'ra\/e'ﬁ%:%0?l asrqrbnt éﬁ %’gﬂ{/&% an

oo SETRSHG 00 SHbALNe L OPACERE 1 B0y LR Tyl AR

i nclude those having~a condensec ng and t (
Do e bR LRy SREISE AP0 A BB LISEId Kot RS BT o5
cyclic,  pofybOE PROPSELQL 47450 A OMR: ' Bl VLAY dudi? A0 30
layer comprising a hole transporting compound is adjacent to
said light emitting layer.
[16] A flat light source comprisihg a polymer light emitting
device according to any of [10] to [15].
[17]Asegmentdisplaycdmprisingapolymerlightemittiégdevice
according to any of [10] to [15]. ‘
[18] A dot matrix display comprising a polymer lighf emitting
device according to any of [10] to [15].
[lé]Aliquidcrystaldisplaycomprisingapolymerlightemitting

device according to any of [10] to [15] as a back-light.

DE&AILED DESCRIPTION OF THE INVENTION
The polymeric fluorescent substance of the present

invention is characterized in that it shows fluorescence in
the solid state and has a polystyrene reduced number-average
molecular weight of 10° to 10%, wherein the substance contains
one or more repeating units of the above-described formula (1)
and one or more repeating units of the above-described formula
(2) and the total amount of repeating units of formula (1) is

10 mol% or more and 90 mol% or less based on the total amount



speci fic exanpl es thereof include a nethoxy group, ethoxy group, propyl oxy

group, i-propyloxy group, butoxy group, i-butoxy 20 June ZOQ£K%$ 9pHeAIP:

t - but oxy group, pentyloxy group, isoanyloxy group, hexyloxy group,

cycl ohexyl oxy group, heptyl oxy group, octyloxy group, 2-ethyl hexyl oxy
group, nonyl oxy group, decyloxy group, 3,7-dinethyloctyloxy group,

| auryl oxy group and the like., and 7Ppreferable are a pentyl oxy group,

i soamyl oxy group, hexyl oxy group, octyloxy group, 2-ethyl hexyl oxy group,

decyl oxy group and 3,7-dimethyloctyloxy group. In the aryl group
substituted with an al koxy group, the nunber of carbon atons in the aryl

group i s uSfarppenitdnge undts6®f fintmaldrenyd ) gamwd@p( 2 L napht hyl group,
2-naphthyl group, 9-anthryl group and the |ike are specifically

exenpl i fied. TheThar gbtgloapoanhsbict nbpdatiihly amidlsk@ey @ d S usual |y
the above-nentioned aryl group having the above-nentioned al koxy group as

a substituente pnefspabiyi cel inm%C&rt@oEéZ ﬁhkv%lé&h%%lfer%‘l‘ﬁp%o(ﬂ to Cl2
means a number of carbon atons of 1 to . This expression I's app |ed al so

in the foldowong Hesed i tRAItal a]_'nggilﬁ-t&f L R I tri-Cl
to C12 al koxyphenyl groups, Cl to Cl2 alkoxyﬁhph Q§¥ g?géﬁ¥9% ﬁfaﬁb
Cl2al koxyn@phtdnd @fpups, Cl to Cl12 al koxyanthryl groups and the like are
exenplified. The aryl oxy group usually has about 6 to 60 carbon atons, and

ifi [y, 2 1 to C12
ZFE;:pLgﬁoxz g?gggg?q?¥%g%ht ?éﬁ?ﬁgr%% s@iﬁBiXE@ﬁngﬁﬁ ¥ J%%gceﬁ% °

propexrty, the total amount of repeating units of formulae (1)
and (2) is preferably 50 mol% or more, more preferably 60 mol%
or more, further preferably 70 mol% or more.

Here, at least one of repeating units of formula (1) has
asasubstituentagroupselectedfromalkoxygroups aryl groups
subst1tutedw1thaulalkoxygroup arylox;groupsandarylalkoxy
groups.

In the present invention, the aryl group is an atomic
group obtained by removing one hydrogen atom from an aromatic
hydrocarbon. Here, the aromatic hydrocarbon is a hydrocarbon
which is a mother body of an aromatic compound and contains
a benzene ring, and examples thereof include those having a
condensed ring and those in which a dependent benzene ring or
condensed ring is bonded directly or via a group such as vinylene
and the like.

The alkoxy group may be any of linear, branched or cyclic,
and the number of carbon atoms is usually from 1 to 20, and
specificexamplesthereofincludeamethoxygroup,ethoxygroup,

propyloxy group, i-propyloxy group, butoxy group, i-butoxy



2-napht hyl oxy and the like are exenplified, and preferable are a phenoxy

group, Cl to Cl12 al koxyphenoxy groups and Cl to Cl12 alkypoggﬂégzgé@ups.
20 June 2006 19 The aryl al koxy group usually has about 7 to C on
atons, and specifically, phenyl-Cl to Cl12 al koxy groups, Cl to C12

al koxyphenyl -Cl1 to Cl12 al koxy groups, Cl to Cl12 al kyl phenyl-C1 to Cil2

al koxy groups, 1-naphthyl-Cl to Cl12 g koxy groups, 2-naphthyl-CL to Cl12

al koxy groups and the like are exenplified, and preferable are Cl1 to Cl12
al koxyphenyl -Cl to Cl12 al koxy groups and Cl to Cl12 al kyl phenyl-CL to Cl12
al koxy groups. By inclusion of these substituents containing an oxygen
atom the F&PYRer itc bitgatye SFamp s SR O fgndep pr bseamylpKyegricop , has
suitable solubility and strong fluorescent. The repeating unit of fornula
(1) may habezydapstgnaumt cyollhbexylanyadkoxy, gepiyd.oxr grogpoupstyloxy
substituted with an al koxy group, aryloxy groups and aryl al koxy groups. As
exanpl es ofirouhi s2 -satisy Lherenloxpldkydupgr nopyg loalykytdbpo dsopbexy adodrs |yl
groups, al kylam no groups, aryl groups (not substituted with an al koxy

group), arylarédyheghplipstyabylyagkeoy| otfsoxy ajdal kKrayth8roups, and
aryl am no groups, nonoval ent heterocyclic conpound groups, cyano group and

the |ike apeetxeapléfaps.a \Bearty1digy eRedl,i Ag oWyl oy E;%'ﬁ'gﬂ,ah@%élla%% a
or

plurality of substituents, these may be the sane or different.

enhanci ng gedwd] |ddtly1dtly FHON! 2 -ieft hiys HeS1RN:aP Ige- JuliAt dRRS 19xy 8 Bup
substituents are
and 3,7-dimethyloctyloxy group.
In the aryl group substituted with an alkoxy group, the
number of carbon atoms in the aryl group is usually from 6 to
60, and a phenyl group, l-naphthyl group, 2-n§phthyl group,
9-anthtylgroupandthe1ikearespecificallyexemplified. The
aryl group substituted with an alkoxy group;is usually the
above-mentioned aryl group having the above-mentioned alkoxy
group as a substitqent . and specifically, C, to C,; alkoxyphenyl
groups (C; to C;; means a number of carbon atoms of 1 to 12.
This expressionisappliedalsointhe followingdescriptions.),
di-CltoClzalkoxyphenylgroups,tri—CltoClzalkoxyphenylgroups,
Ci toCjz;alkoxynaphthyl groups, di-C; toC;;alkoxynaphthyl groups,
C1 to C;; alkoxyanthryl groups and the like are exemplified.
The aryloxy group usually has about 6 to 60 carbon atoms,
andspecifically, aphenoxygroup, C; toC,;alkoxyphenoxy groups,
Cy to C;; alkylphenoxy groups, l-naphthyloxy group,
2-naphthyloxy and the like are exemplified, and preferable are

a phenoxy group, C; to C;; alkoxyphenoxy groups and C; to C;»

alkylphenoxy groups.



contained, and it is preferable that the formof a repeating unit
including a substituent has little symretry. The al kyl gr oup, Qscgny of
l'inear, branched or cyclic, and usually has about i to 20 car ORh<a ons,
and specific exanples 20 June 2006 20 thereof include a nmethyl group, ethyl
group, propyl group, i-propyl group, butyl group, i-butyl group, t-butyl
group, pentyl group, isoanyl groupl9hexyl group, cyclohexyl group, heptyl
group, octyl group, 2-ethylhexyl group, nonyl group, decyl group,
3,7-dimethyl octyl group, lauryl group and the like, and preferable are a
pentyl group, isoanyl group, hexyl group, octyl group, 2-ethylhexyl group,
decyl group andride 7agyvelkykpcgydupr oapallirehakkpbohito /gteus Onwarbenany of
| i near, branched or cyclic, and usually has about 1 to 20 carbon atons,

and specidtémexaiid &5 edilexiily hphedey la Cret byCi;habdkgryugrethyl t @i dogroup,
propylthio group, i-propylthio group, butylthio group,i-butylthio group,

t-butylthig ﬂ%p@@iﬂ%ﬁlépté @k @koxys2oubshi @ 86 @yp alkydptddylo-Qroup,
cycl ohexyl'thi o group, heptylthio group, octylthio group, 2-ethylhexylthio

group, nofy!dhi 9186Q4P groteey! thind U - @, t6 jl @l kykoechybubeo group,
| auryl thio gfgup an Pﬁé ?ike, anég%refefgble g&e a pen?y?thig group,

aroup Ao O g R O s S e ey ar Tyl
group may, be LY 9k phid&2E ¢, PE g D ed KxypHEd:-C, to C;; alkoxy groups
and C; to Cp; alkylphenyl-C, to C,; alkoxy groups.

By inclusion of these substituents cbntaining an oxygen
atom, the polymeric fluorescent substance of the present
invention has suitable solubility and strong fluorescent.

The repeating unit of formula (1) may has a substitﬁent
other than alkoxy groups. aryl groups substituted with an alkoxy
group, aryloxy groups and arylalkoxy groups. As examples of
this substituent, alkyl groups, alkylthio .group..cs, alkylsilyl
groups, alkylamino groups, aryl groups (not substituted with
an alkoxy group), arylalkyl groups, arylalkenyl groups,
arylalkynyl groups, arylamino groups, monovalent heterocyclic
compound groups, cyano group and the like are exemplified. When
the repeatingunit of formula (1) has apluralityof substituents,
these may be the same or different. For enhancing solubility
in solvent, it is preferable that one or more substituents are
contained, and it is preferable that the form of a repeating
unit including a substituent has little symmetry.

The alkyl group may be any of linear, branched or cyclic,

andusuallyhasabout11x)20carbonatoms,andspecificexamples



and usual ly has about 1 to 60 carbon atons, and specific exanples thereof
I ncl ude a nethylsilyl group, ethylsilyl group, propylsilyl %H]EHQQ 06

i -propyl silyl group, butylsilyl group, i-butylsilyl group, -butyPS|IyI
group, pentylsilyl group, isoanylsilyl group, hexylsilyl group,

cycl ohexyl silyl group, 20 June 2006 21 heptylsilyl group, octylsilyl group,
2- et hyl hexyl si lyl group, nonylsily12%roup, decyl silyl group
3,7-dinethyloctylsilyl group, laurylsilyl group, trinmethylsilyl group,

et hyl di met hyl silyl group, propyldinethylsilyl group, i-propyldinethylsilyl
group, but vhereefhyihsillde grmemhyn-dﬁdwﬁ;ﬂdﬁﬁymﬂgﬁduﬁ,g%p 1 group,
pentyl di net hyl silyl group, isoanyldinethylsilyl group, hexyldinethylsilyl
group,  heptytebyet hybapl, ybugyougroost y idimihy I gidud, o OMPeyl group

2- et hyl hexyl -di net hyl silyl group, nonyl di nmethyl silyl™ group, '

decyl di i i | dj | 8 '
ecy |net@yﬁﬁyiYQr@ﬁQPpis§aﬁfﬂ'§§5G , ORbX 1p92§gpgb ZEXBhe& B@ﬁ?&%@ilyl

| auryl di met hyl silyl group and the like, a are

3. ot by homy Tt 5 S D BeLPE e Py 2 DL ERPLe BT L EbRY BBYE, pioug oup,

A e S e s R

o oSt Bl 20 o LR MO STR ML Mot 48T
octyl group, 2-ethylhexyl group, decyl group and
3,7-dimethyloctyl group.

The alkylthio group may be any of linear, branched or cyclic,
andusuallyhasaboutJuh:ZOcarbonatoms,andspécificexamples
thereofincludeamethylthiogroup;ethylthiogroﬁp,propyithio
group,i—propylthiogroup,butylthiogroup,i—Bﬁtylthiogroup,
t-butylthio group, pentylthio group, iscamylthio group,
hexylthio group, cyclohexylthio group,‘heptylﬁhio group,
octylthio group, 2-ethylhexylthio group, nonylthio group,
decylthiogroup,3,7-dimethylocty1thiogroup,1aurylthiogroup
andthelike,andpreferablearezipentylthiogroup,isoamylthio
group, hexylthioc group, octylthio group, 2-ethylhexylthio
group, decylthio group and 3,7-dimethyloctylthio group.

Thealkylsilylgroupmaybeanyoflinear,branchedorcyclic,
andusuallyhasaboutJuh:ﬁOcarbonatoms,andspecificexamples
thereof include a methylsilyl group, ethylsilyl group,
propylsilyl group, i-propylsilyl group, butylsilyl group,
i-butylsilyl group, t-butylsilyl group, pentylsilyl group,

isocamylsilyl group, hexylsilyl group, cyclohexylsilyl group,



may be a nonoal kyl group or a dial kylam no group, and usually has about 1
to 40 carbon atons, and specific exanples thereof include a zraeﬁlggbé(gg no
group, dinmethylam no group, ethylam no group, diethylam no group,
propyl am no group, i-propylamno group, butylam no group, i-butylam no
group, t-butylam no group, pentylam no group, isoanylam no group,
hexyl am no group, 20 June 2006 22 cyxl ohexyl am no group, heptylam no group,

octylam no group, 2-ethyl hexylam no group, nonylam no group, decylam no

group, 3,7-dinethyloctylamno group, laurylam no group and the like, and
preferable are a pentylam no group, isoanylam no group, hexylam no group,

octyl am nﬁegfwguhedfww%wt@msamr@id@up. ciecat ret e gt 1Py Argdroup
3, 7-di met hyT oct yl am no group. The aryl group usually has about 6 to 60

car bon at nd..) sgechibl ¢ gexdRliey 1t , iNc) ugenatphesytysoupl Cl to
C12 alko§§§%%%$ Yérggggb(CJ tgq%iz%}ngﬁgggis 1 to 12 carbon atons, the

int |1 ow t I - ht hyl
o oup, 2- raEniRy) SERBTAeARRL, REOhp, S ARSI Bhou (00T Lo

o Koxyohesil S4OHER 0001 F L 8,612 LECRIL dhpe . Theogsyl oo i ar

atom c gr% vin rogen-atomfrom an aromatic

and spoci T eREhgibeBeRlpad BebHE BReRAR AR AR 27 o

Q2 o KO Bhen 3 e By b1 U 01 n P it ot R C1 to C12
isoamyldimethylsilyl group, hexyldimethylsilyl group,
heptyldimethylsilyl group, octyldimethylsilyl group,
2-ethylhexyl-dimethylsilyl group, nonyldimethylsilyl group,
decyldimethylsilyl group, 3,7-dimethyloctyl-dimethylsilyl
group, lauryldimethylsilyl group and the like, and.preferable
arezipéntylsilylgroup,isoamylsilylgroup,hexylsilylgioup,
octylsilyl group, 2-ethylhexylsilyl group, decylsilyl group,
3,7¥dimethyloctylsilyl group, pentyldimethylsilyl group,
isoamyldimethylsilyl group, hexyldimethylsilyl group.
octyldimethylsilyl group, 2-ethylhexyl-dimethylsilyl group,
decyldimethylsilylgroupand3,7—dimethyloctyl-dimethylsilyl
group. '

Thealkylaminogroupmaybeanyoflinear,branchedorcyclic,

may be a monoalkyl group or a dialkylamino group, and usually
has about 1 to 40 carbon atoms, and specific examples thereof
include a methylamino group, dimethylamino group, ethylamino
group, diethylamino group, propylamino group, i-propylamino
group, butylamino group, i-butylamino group, t—butylamino

group,pentylaminogroup,isoamylaminogroup,hexylaminogroup,



groups, 2-naphtyl-Cl to Cl12 alkyl groups and the |ike, and preferable are

Cl to Cl12 al koxyphenyl-Cl to Cl12 al kyl groups and Cl to Cléoﬁhh%g&ﬂ@nyl-C1
to Cl2 al kyl groups. The aryl am no group usually has about t'o car bon
atons, and specific exanples thereof include a phenyl am no group,

di phenyl am no group, Cl to Cl2 al koxyphenyl am no groups, di(Cl1 to Cl2

al koxyphenyl) am no groups, di (O t&€2Cl2 al kyl phenyl) am no 20 June 2006
23 groups, 1-naphthylam no group, 2-naphthylam no group, and the I|ike, and
preferable are Cl1 to Cl12 al kyl phenyl am no groups and di(Cl to Cl12

al kyl phenyl ) am no groups. The nmpnoval ent heterocyclic conpound group neans
a remai nCHG1ENSHYL G TBIRUR nd By Faiiaia (fF O RS HERRL B o9 OYR om a
het er ocycl i ¢ conpound, and the nunber of carbon atons is usually from
about 4 té-8¢hyp HARp s g54UP .t BoRPlamhao guabpr @Ecyhabbhogomp of a
het er ocycl i ¢ conpound group does not include the nunber of carbon atons of
a subst it dedtdiMetdaylochy tagrinherenpe ytaury tampoargicour lande s herlgides ¢
conpounds having a cyclic structure in which elenents constituting a ring
i s not coapdspdebrrgbdfe arearbpeniydambni ghreaphe tisoamticnms ns uniows,
oxygen, sul fur, nitrogen, phosphorus, boron and the |I|ike are contained in

t he ring. héggtahiceal gyoup, tddEnyamimounrourGl 2-@ tEk2L Hed byl At 06 W rogipoups,
pyrrolyl group, furyl group, pyridyl group, Cl to Cl12 al kyl pyridyl groups
ang t he |dkeyhaminexgpplipl aad, 3317d dimeitervald et ¥ amind hesyp. group, Cl to
“ The aryl group usually has about 6 to 60 carbon atoms, and
specific examples thereof include a phenyl group, Cy to Cypz
alkoxyphenyl groups (C, to C;; indicates 1 to 12 carbon atoms,
the same in the following), C; to Cj, alkylphehyl groups,
l-naphthyl group, 2-naphthyl group and the like, a;nd preferable
are Ci1 to Cy; alkoxyphenyl groups and C; to Cp, alky‘l‘phenyl groups.
The aryl group is an atomic group obtained by removing one
hydi‘ogen atom from an .aromatic hydrocarbon.
The arylalkyl groupusually has about 7 to 60 carbon atoms,
and specific examples thereof include phenyl-C; to C;; alkyl
groups, C, to C;; alkoxyphenyl-C, to C;; alkyl groups, C; to Cis
alkylphenyl-C; to Cy; alkyl groups, l-naphtyl-C; to C;; alkyl
groups, 2Z2-naphtyl-C; to Ci; alkyl groups and the like, and
preferable are C; to Cy; alkoxyphenyl-C; to C;; alkyl groups and
C; to C;; alkylphenyl-C; to C;; alkyl groups.
The arylamino group usually has about 6 to 60 carbon atoms,
and specific examples thereof include a phenylamino group,

diphenylamino group, C; to C;; alkoxyphenylamino groups, di(C;

to C;; alkoxyphenyl)amino groups, di(C; to C;; alkylphenyl)amino



al kyl t hi enyl groups, pyridyl group are Cl1 to C12 al kyl pyridyl groups. O
exanpl es of the substituent, the substituent containing anglkyl- I n may
be any of linear, branched or <cyclic or a conbination thereof , and when
not |inear, an isoamyl group, 2-ethylhexyl group, 3,7-dinethyloctyl group,
cycl ohexyl group, 4-Cl1 to Cl12 alkylcgclohexyl groups and the like are
exenplifi ed. For enhancing solubilit¥3of a polyneric 20 June 2006 24
fluorescent substance in solvent, it is preferable that one or nore

substituents on the repeating unit of formula( 1) contain a cyclic or
chains _may be connected to form

br anched hai n. Lnt.s of two al ky
a ring. FS#%%EFS gégﬁpighégfﬂgﬁ“hPSHEp'i%’%ﬁp%F?¥¥a@ﬁ&Pngﬁ%ypbé“EhEé?ituted
W th grouga containing a_hetero atom and as the hetero atom an oxygen
atom sul f0re afBM PhEF PEgBAeafbfm Gndot e pilkElRhenylaming gsgupsuanter, of
exanpl es gf t he sugstituent, when an aryl group and heterocyclic conpound
group aredtéittaFRefinflkzinhenyl stnorgroape. f urt her one or nore

substituents.' O repeating units of formula (1), nore preferable exanples
are groups of tHhBeaReReviadenitohedt dnaainlald L)ompodnd . gr&Gpi mehasmal a (4)
and R6 and R7 in formula (5) represent each independently a group sel ected
from al kyFegadbpagnatPRgc areep b tattrrh byt vempvang ogedupdrbgshngtdnt o 60
carbon atons, arylal kyl groups having 7 to 60 carbon atonms and nonoval ent
from a heterocyclic compound, and the number of carbon atoms
is usually from about 4 to 60, preferably from 4 to 20. The
number of carbon atoms of a heterocyclic compound group does
not include the number of carbon atoms of a substituent. Here,
the term'heterocyclic compound includes organic compounds
having a cyclic structure in Awhich elements constitutinga ring
is not composed only of a carbon atom but also hetero atoms
such as oxygen, sulfur, nitrogeh, phosphorus, boron and the
like are contained in the rin.g. Specifically, a thienyl group,
C: to Ciz alkylthienyl groups, pyrrolyl group, furyl group,
pyridyl group, C, to C;; alkylpyridyl groups and-the like are
exemplified, and preferable are a thienyl group, C; to Ci,
alkylthienyl groups, pyridyl group are C, to Ci2 alkylpyridyl
groups.
Of examples of the substituent, the substituent
containing an alkyl chain may be any of linear. branched or
cycliccn:acombinationthereof,andwhennotlinear,anisoamyl
group,2—ethy1hexylgroup,3,7-dimethyloctylgroup,cYclohexyl
group, 4-C; to C;; alkylcyclohexyl groups and the like are

exemplified. For enhancing solubility of a polymeric




het er ocycl i ¢ conpound groups having 4 to 60 carbon atonms. Specific
exanpl es of these substituents are as described above. In fojyiha20dd . n
represents and integer of 1 to 4. When nis two or nore, a pIuraglty of
OR5 may be the sane or different. In fornmula (5), 1 represents an integer
of 1 to 5 and mrepresents an intqui of 1 to 3. Wien 1 is tw or nore, a
plurality of OR6 may be the sanme or fferent. Further, when mis two or
nore, a plurality of OR7 may be the same or different . The repeating unit
of formula (4) or (5) may have a 20 June 2006 25 substituent other than the

above-mnff%gp?gséan%t LhUEafice S n l%;éﬁ%ln%s 9 ;ﬁﬁ@lrgenfﬁ%‘#(?%ﬂ;%”ﬁ%t V!

groups, a o groups, —al'Kylsi gr oups, ups, ary
groups, a I S, .aryl | _Qroups ryl rQ

vl o oot BB RERERS L8t B S Pt At R S AT (20T b

and the like are exenplifie ecgi fic . exanples of these .Substituents are
as descri%ecryci::{)’o?/é).r %%@nﬁélﬁgiaﬁi%giuﬁbﬁipeppgggﬂfzﬁdo yHe Mﬁwf I B¥(2) is
a group different fromthe group of, formua (1) and is rou sel ect ed

Fr o SObiEY RecHOBRERFrENke Sihe X HG! nd GHSR . RS oF ARt en ARt hor

t han al koxy grqgfs, aryl groups substituted wth an al koxy group, aryloxy
groups anth #Y|aHKekychabugegy beupebstiteged: vibBnErgHBspSOt AR %n a

benzene ring one or nore substituents selected fromthe %roup.consisting
2

of al koxy? Dgrtass atamyl agoapstiadiet et ol ¢ RRPXaI9edk GouFULEAA oxy

atom, nitrogen atom and the like are exemplified.

Further. of examples of the substitﬁent, when an aryl
grbupandheterocycliccompoundgrouparecontainedpartially,
these may have further one or more substituents.

Of repeating units of formula (1), mo;e'breferable
examples are groups of the above—mentioned.forﬁula'(4) or (5}).

Rs in formula (4) and Rs and R; in formula (5) represent
each independently a group selected from alkyl greoups having
1 to 20 carbon atems, aryl groups having 6 to 60 carbon atoms,
arylalkyl groups having 7 to 60 carbon atoms and monovélent
héterocyclic compound groups having 4 to 60 carbon atoms.
Specific examples of these substituents are as described above.

In formula {4), n represents and.integex'of»l'to 4. When
n is two or more, a plurality of ORs may be the same or different.

In formula (5), 1 represents an integer of 1 to 5, and
m represents an integer of 1 toc 3. When 1 is two or more, a
plurality of OR; may be the same or different. Further, when
mis two or more, a plurality of OR; may be the same or different.

The repeating unit of formula (4) or (5) may have a



groups and aryl al koxy groups), distilbenen group, condensed polycyclic

aromati c conmpound groups, condensed polycyclic heterocycli ¢y 95%
groups, aromatic am ne conpound groups and groups of formula J?]g?

t he substituted phenyl ene group has one or nore substituents other than
al koxy groups, aryl groups substltu wi th an al koxy group, aryl oxy
groups and aryl al koxy groups. h?l substituent, alkyl groups having 1
to 20 carbon atons, alkylthio groups havingl to 20 carbon atons,

al kylsilyl groups having 1 to 60 carbon atomns, alkylam no groups having 1

to 40 20 Ju l}5_8:626crb0n ato s _hayi 60 carbnatoms
(not sub§P%lS et At ﬁraFR?)Qy{%‘?o‘%bveg? E?“P?P& 'gﬂf)glﬁgﬁpﬁa 6 ?o 60
carbon atons, yl am no groups . havi n% to 60 carbon i‘% h IaI kyl
gr oups ha@F‘ﬁ@‘P?-etgoo%éuéar%ﬁH §tdrdentr A Hf %y I95AuRs - § ﬁgz ﬁ'll?’sto 60
carbon atons | al kyl am no groups having 7 to 60 carbon atons,
aryl al keny’lllkgﬁél}éé'lhavphgss a ﬁha’@&ﬁﬁcﬁhro‘é?%rmar?éhﬂ%ﬂ’lk%ylal@YJefu]dSY%aw ng
8 to 60 carbon atons, nonoval ent heterocyclic conpound groups having 4 to
60 car bongapups . aAdyloyasoydr GRPURS BRylalkynylk SReWDSif ASYLaBAEsific
exanpl es of these substituents are as descri bed above. The substituted
stil bene groupshasonovaléshzesker¢eycbhe cempowndglbopes sefranedidaumm t he
group consi sting of al koxy groups, aryl groups substituted with an al koxy
group; arghdxyhgr dipke aandezewpdliifded .gr SppsifIpexamp leangf ethage t hese
substituents

substituents are as describer above.

The repeating unit represented by Ar; in formula (2) is

a group different from the group of formula (1) and is a group

selectedfrom substituted phenylene groups (having one or more

substituents other than alkoxy groups, aryl groups substituted

with an alkoxy group, aryloxy groups and arylalkoxy groups),

substituted stilbene groups (having on a benzene ring one or

more substituents selected from the group consisting of alkoxy

groups, aryl groups substituted with an alkoxy group, aryloxy

groups and arylalkoxy groups), distilbenen group, condensed

polycyclic aromatic compound groups, condensed polycyclic

heterocyclic compound groups, aromatic amine compound groups

and groups of formula (3}.

Here, the substituted phenylene group has one or more

substituents other than alkoxy groups, aryl groups substituted

with an alkoxy group, aryloxy groups and arylalkoxy groups.

As this substituent, alkyl groups having 1 to 20 carbon atoms,

alkylthio groups having 1 to 20 carbon atoms, alkylsilyl groups

having 1 to 60 carbon atoms, alkylamino groups having 1 to 40



are as descri bed above. The distilbene group is a group having an aryl ene
group or.divalent heterocyclic conpound group at the centerngnd.bgyd N9 a
vi nyl ene group between two phenyl ene groups. The arylene group Is an
atom ¢ group obtained by renoving two hydrogen atons froman aronmatic

hydr ocar bon conpound. The dival ent heterocyclic conpound group is an atomc
group obtained by renoving two hydragen atons froma heterocyclic
conpound. The condensed pol ycyclic aromati ¢ conpound group is an atomc
group obtained by renoving two hydrogen atons from a condensed polycyclic

aromatic nd. Here, the condensed polycycligc, 20 n 27 _aromatic
conpound %gggggnggﬁﬁy gﬁygréﬁﬁ%ﬁ§3§3ﬁﬁgﬂ% Jb éﬁ%e%aggggc%ggﬁﬁsZHB 2to5
benzene rings_i.n i.ch e nunper of carbon ato contained . in the ring is
doua 1y 1 PERRELEE RE T EhBCR TERPSY A e LhA (R having ¢
phenanethrene,ﬂggrene, peryl ene,  naphthacene, pentacene, chrysene,
coronene SAGGFREPPRAONS . REV{ ABLRA ILAIPHBRKLALI6he bR ERe hadO8Fe are
preferable. From _the standpoint of solubility, it is preferable that at

| east or@TELBASKYLUERPUPS RIniRGnedC Fle c@aRPEN3EaMS0l FEYERILEYASdAat ¢
conpound group is an atom c group obtained by renoving two hydrogen atons
froma coOFeRPSEGVIGIGTEel G carbabtad orpnpsihalkndpsinorgreupribavday

pol ycyclic aromati ¢ conpound represented by Arl includes organic conpounds
havi ng a Ttyel 68 s&rbenwrtkomnbt dnislh Hiephdaesms baving 8 to 60 carbon

atoms, arylalkynylgroupshaving B8 to 60 carbonatoms, monovalent
heterocyclic compound groups having 4 to 60 carbon atoms and
cyano group and the like are exemplified. Specific examples
of these substituents are as deécribed above.

The substituted stilbene group has on a behzene ring one
ar two groups selected from the group consisting_bf alkoxy groups.
aryl groups substituted with an alkoxy group, aryloxy groups
and arylalkoxygroups. Specif_ic examples of these substituents
are as described above.

The distilbene group is a group having an arylene group
or.divalent heterocyclic compound group at the center and having
a vinylene group between two phenylene groups. The arylene
group is an atomic group obtained by removing two hydrogen atoms
from an aromatic hydrocarbon compound. The divalent
heterocyclic compcound group is an atomic group obtained by
removing two hydrogen atoms from a heterocyclic compound. The
condensedpolycyclicaromaticcohpoundgroup:ﬂsanatomicgroup
obtained by removing two hydrogen atoms from a condensed

polycyclic aromatic compound. Here, the condensed polycyclic



of two or nore rings in which elenments constituting a ring is not conposed
only of a carbon atombut also hetero atoms such as oxygen,gsptht Y606
nitrogen, phosphorus, boron and the like are contained in the ring. The
nunber of carbon atons contained in aring is preferably fromabout 6 to
60, nore preferably from6 to 30. Specifically, quinoline, quinoxaline,
acridine, phenanthroline, benzoxaz , benzot hi azol e, benzoxadi azol e,
benzot hi adi azol e, di benzofurane, di€nzot hi ophene, carbazole and the like
are listed, and preferable are quinoline, benzoxazole, benzothiadi azol e and
carbazole. Fromthe standpoint of solubility, it is preferable that at

| east ongrousid Lgipound E8NhAeferlab PP alliae orddd 28ompeuaosptadnadi ne
conmpound group is an atom c group obtained by renoving two hydrogen atons

froman ap BSnSQHEQElez £t AlHY e BYREEI { W WiARHMAB duWb&F JPERTBL
gr oups. re, as t aryl group, a phényl group, naphthyl group, anthryl

group.  RIGRANLGKYALGLAUR AHKl-iRE LI ALy 2XBRRIId 6], dpeseratullygroups

may have “one of nore Subst ent Specitit exanples ese substituents
R N i o S )
o, BBl UL AL, | SMERRRETAAY pRoSiEEzp0ToLp
two of A&%hf@g%égrgﬁgga%%%h%@%k%&%,gggﬁ%acenearepréferable. From
the standpoint of solubility, it is preferable that at least
one substituent is contained. |
The condensed polycyclic aromatic compound group is an
atomic group obtained'by removing two hydrogen atoms from a
condenseq.polycyclic éromatic compound. Here, the condensed
polycyciicaromaticcbﬁpoundrepresentedbyArlincludesorganic
compounds having a cyclic structure obtained by condensation
of two or more rings in which elements constituting a ring is
not composed only of a carbon atom but also hetero atoms such
as oxygen, sulfur, nitrogen, phosphorus, boron and the like
are contained in the ring. Thenumberofcérbonatomscontaihed
in a ring is preferably from about 6 to 60, more preferably
from 6 to 30. Specifically, quinoline, quinoxaline, acridine,
phenanthroline, benzoxazole, benzothiazole, benzoxadiazole,
benzothiadiazole, dibenzofurane, dibenzothiophene, carbazole
and the like are listed, and preferable are quinoline,
benzoxazole, benzothiadiazole and carbazole. From the

standpoint of solubility, it is preferable that at least one

substituent is contained.



I ni [ [ d groups than that
and remai ning groups are divalent heterocyclic conpoun _
all of Are, Ara and Ar4 are arylene groups or dival ent hetghggxgboéb

S. Here, the arylene group is an atomc group tained by
53258328 ?&guﬁydrogen at ons f¥on1a aromati c hydrocarbon. The heterocyclic
conmpound group is an atonic group obgained by renoving two hydrogen atons
froma heterocyclic conpound. Specifically, a phenylene group, §
napht hal enedi yl group, anthracenediyl group, thienylene group, furane |yd
group, pyridinediyl group, quinolinediyl group, quinoxalinediyl group an
the like are exehpeidredatandampref eoapbana ghemy are a8 Adnic group
napht hal enedi yl group, anthracenediyl group and thienyl ene group. e f
repeati ng ebptainédfy memavidy pweferdidderhasoms2Brdfng %%qgefﬁgﬁééﬁﬁaur e o

formulae (6) to (12). In view of durability of a materia ructures

repr esent ecoitya it myl Aeb {6 tE 0L éS)with 4o 33 61 ﬁgyiaggeggg;e;gégg[ e.

Moreover, the structures represented by fornul ae

o oper Ly can bo. abi a1 nen aury Roubr KRR RIALLERD AT e R (o) T

property can be obtained easily.

a structumaengnﬁﬂyymniagﬁa,agghtﬁgafgggFgééjéggﬁgfg%%ggfg&éggﬁgﬁ£%§£tIy a

ted from al kyl groups having | | (
8; gﬂgssﬁ;\zﬁ:@ﬂt_p]s hay2Hacar Qgﬂ @qu&re a%t@?@éfét?er%gypsspehcaivéincg ejica:[moplzeos carbon
atons, al kylsilyl groups having to
of these substituents are as described above.

The group of formula (3) is a group obtained by bonding
three groups all different from the group of formula (1). Ar,,
ArgandAr4informula(3)representeachindependentlyanarylene
group or divalent heterocyclic compound group. It is more
preferable that one or two of Ar;, Ar; and Ar, are arylene groups
andremaininggroupsaredivalentheterocycliccompoundgroups
than that all of Ar,, Ar; and Ar, are arylene groups or divalent.
heterocyclic compound groups. Here, the arylene group is an
atomic group obtained by removing two hydrogen atoms from a
-aromatic hydrocarbon. The heterocyclic compound group is an
atomic group obtained by removing twe hydrogen atoms from a
heterocyclic compound. Specifically, a phenylene group,
naphthalenediylgroup,anthracenediylgroup,thienylenegroup.
furanediyl group, pyridinediyl group, guinolinediyl group,
quinoxalinediyl group and the like are exemplified, aﬁd
preferable a phenylene group, naphthalenediyl group,

anthracenediyl group and thienylene group.

The repeating unit of formula (2) preferably has a



carbon atons, al kylam no groups having 1 to 40 carbon atons, aryl groups
having 6 to 60 carbon atons, aryl oxy groups having 6 to GOZﬁﬂﬁB_QoﬁgonB’
aryl silyl groups having 6 to 60 carbon atons, arylam no groups having 6 to
60 carbon atons, arylal kyl groups having 7 to 60 carbon atons, aryl al koxy
groups having 7 to 60 carbon atons, arylal kylsilyl groups having 7 to 60
carbon atons, aryl al kyl am no groups gaving 7 to 60 carbon atons,
aryl al kenyl groups having 8 to 60 cafBon atons, aryl al kynyl groups having
8 to 60 carbon atons, nonoval ent heterocyclic conpound groups having 4 to
60 carbon atonms and cyano group. Specific exanples of these substituents

are as desgLlBelAbake corland (s eRER8Y C3Gh JipRANGEAN, i) e o

0to 4. | 'S ‘nore p erable t'hat €ithe I's other t or both

of them are ot he han 0. .k represe n_i r LOf t O 20 _June 2006
30 h reprgsr%?ﬁ%rg#i ggFrgF%?lrt%% gésﬁa‘%ﬁnﬁgﬁgg%,fooa{:ng'llrauec?tﬁr)epootér)a’

tri phenyl am ne deri ive is forned, and.whepn his 2 structyre of a
N,N'-tetrgghinﬁngﬁiﬁil@ﬁ%dwﬁﬁ?ngragFFQS&FVeﬁoFfonghegth@5¥q?'Q5ef and
two structures of faornula (6) ar adj,acent, a strucfure- of

N, N -t et rEpRERFPDEBAATIFAE Hiﬁrev@‘n 989 G o ARE Lo RAEHAI LY e Torahtee, o
plurality of R8s may be the sane or different. Wien j is 2 or nore, a
plurality®Sol T@keRhILlpaayhRdsakEeient f ¢RAEHE. tRRBSPRLLING Bropsrdy a
plurality of Rios may be the sane or different. R8 to R10O nay be connected
to fornma $@hgbe FRktatRed| pagdyYal so be permissible

When the repeating unit of formula (2) is a structure
of formula (6), Rs, Rs and R;, represent each independently a
group se;ected from alkyl groups having 1 to 20 carbon atoms,
alkoxy groups having 1 to 20 carbon atoms, alkylthio groups
having 1‘fo 20 carbon atoms, alkylsilyl groups having 1 to 60
carbon é;toms. alkylamino groups having 1 to 40 carben atoms,
aryl groups having 6 to 60 carbon atoms, aryloxy groups having
6 to 60 carbon atoms, arylsilyl groups having 67to 60 carbon
atoms, arylamino groups having 6 to 60 carbon atoms, arylalkyl
groupé having 7 to 60 carbon atoms, arylalkoxy groups having
7 to 60 carbon atoms, arylalkylsilyl groups having 7 to 60 carbon
atoms, arylalkylamino groups having 7 to 60 carbon atoms,
arylalkenyl groups having 8 to 60 carbon atoms, arylalkynyl
groups having 8 to 60 carbon atoms, monovalent hetérocyclic
compound groups having 4 to 60 carbon atoms and cyanc group.
Specific examples of these substituents are as described above.
i and j represent each independently an integer of 0 to 4. It
is more preferable that either i or j is other than 0 or both

of them are other than 0. Kk represents an integer of 0 to 5.



that two benzene rings adjacent to one Nis connected by a carbon-carbon

single bond to forma carbazole ring. Further, when R8 to @kﬁlﬁ%§0§6group
contai ning an al kyl chain, one or nore of a methyl group, net%y ene group
and nethine group constituting the alkyl chain may be substituted with a
group containing a hetero atom Wen the repeating unit of forrmula (2) is
a structure of formula (7), R11 and R12 represent each independently a
group selected from al kyl groups ha@@ng 1 to 20 carbon atons, al koxy
groups having 1 to 20 carbon atons, al kylthio groups having 1 to 20 carbon
atons, al kylsilyl groups having 1 to 60 carbon atons, alkylam no groups

having 1 &0 t ons, u hav.n tp 60 carbpon_ atons,
aryl oxy g?’o&%g'r%%\r/eﬁ% %Dt g%é&%l(’:eé']rggiﬁ l{ae?)of?hé, ‘g}%’g}l% gf o%p%gﬂ‘é?/ﬁ?@eG to
60 car bon .arylamnqQ gr.oups _having 6_to 6Q carhon atops, aryl al kyl
gr oups ha?%%éngslyhﬁgygé@én§ld7rﬁgagdvgagﬁoﬁoﬁp83s,aﬁ yVBPEoE?iﬁr%uﬁ%
having 7 tgo 60 carbo% at onrs, aréla K Isilég groups,haming 7 to 60 carbon
at ons, aﬁ%F&FﬁyFﬁhP o2gNollps tRE Pﬁée Yilo PG Hessl iamhRe danA v tdsisy) |
groups having 8 tqQ 60 carbon atons, arylal kynyl groups having 8 to 60
carbon at &fs*ORBRBval BReD Hotld dofRi EWeoRbBlmEuEesUPE Tomvnhy 461 emo
carbon atons and cyano group. Specific exanples of these substituents are
as descriBddagBBle. 2a S&xd At Urep Ofs éhill . adie inargerk ez 8@1inat eger of 0

to 3. Fromthe standpoint of solubility, it is preferable that either a or
b is ot heferivative is formed. When i is 2 or more, a plurality of Rgs

may be the same or different. When j is 2 or more, a plurality
of Res may be the same or different. When k is 2 or more, a
plurality of Ryps may be the same or different. Rs to Ry may
beconnectedtofbnnaring. Further,itmayalsobepermissibha
that two benzené rings adjacent to one N is connected by a
carbon-carbon'single bond to form a carbazole ring. Further,
when Rz to R;y are a groupvcontaining an alkyl chain, one or
more of a methyi group, methylene group and methine group
constituting the alkyl chain may be substituted with a group
containing a hetero atom.

When the repeating unit of formula {(2) is a structure
of formula (7), R;; and Ry; represent each independently a grodp
selected from alkyl groups having 1 to 20 carbon atoms, alkoxy
groups having 1 to 20 carbon atoms, alkylthio groups having
1 to 20 carbon atoms, alkylsilyl groups having 1 to 60 carbon
atoms, alkylamino groups having 1l to 40 carbonatoms, aryl groups
having 6 to 60 carbon atoms, aryloxy groups having 6 to 60 carbon
atoms, arylsilyl groups having 6 to 60 carbon atoms, arylamino

groups having 6 to 60 carbon atoms, arylalkyl groups having



than 0. When a is 2 or nore, a plurality of Rlls may be the sane or

di fferent
di fferent
to R12 ar

. Wien b is 2 or nore, a plurality of Rl2s may be 4hg,sa

or

. R11 to- R12 may be connected to forma ring. Further, en R11

e a group containing an alkyl chain, one or nore of a nethy

group, methylene group andnethine group constituting the alkyl chain
substituted wth a group containing a hetero atom Wen the repeating unit

of f ormul

a (2) is a structure of foBiula (8) , RL3 and R16 represent

i ndependently a group selected fromalkyl groups having 1 to 20 carb

atons, al

a1 kyl am g, BP0t PE Rl AP eIt db Aty F5eRa, BBERn

al kyl am no groups

carbon at
havi ng 6
aryl al kyl

rou avi.ng 20 June 2006 32 7 to 60 _carbon atons,_ar
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koxy groups having 1 to 20 carbon atons, al kylthio groups h

B50s° cArioe SO Lo i i o7 tase” nadh A GEBoB0 A HIn

| al k

carbon atons, aryl al kylam no groups having 7 to 60 carbon atons,

aryl al ken§¥ouge

I
maybe

each
on
avi ng

to 60
groups
at ons,
oxy

60
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8 to 60 carbon atons, nonoval ent heterocyclic conmpound groups having 4 to
60 car bon8 & SATLOPaAbOGFeUpPNSPRLERRE N eRARPFESLiGfCoOmRRBNE MBAURSIeNt S

are as descri bed above. ¢ and d represent each independently an integer of
0 to 4. \imenirgisto @f aagiben atoms and cyano group. Specific examples

of these substituents are as described above. aandb represent
each independently an integer of 0 to 3. From the standpoint
of solubility, 1t is preferéble that either a or b is other
than 0. Hhen a is 2 or more, a plurality of R;;s may be the
same or flifferent. When ‘b is 2 or moré, a plurality of R;ss
may be fhe same or different. R;; to :R“ may be connected to
form a ring. Further, when R;; to R;; are a group containing
an alkyl chain, one or more of a methyl Qroup, methylene group
andmethine groupconstitutingthe alkyl chainmaybe substifuted
with a group containing a hetero atom.

When the repeating unit of formula (2) is a structure
of formula (8), R;; and R, represent each independently a group
selected from alkyl groups having 1 to 20 carbon atoms, alkoxy
groups having 1 to 20 carbon atoms, alkylthio groups having
1 to 20 carbon atoms, alkylsilyl'groups having 1 to 60 carbon
atoms, alkylamino groups havingl to 40 carbonatoms, aryl groups
having 6 to 60 carbon atoms, aryloxy grdups having 6 to 60 carbon
atoms, arylsilyl groups having 6 to 60 carbon atoms, arylamino

groups having 6 to 60 carbon atoms, arylalkyl groups having



a plurality of R13S may be the sanme or different. Wen d is 2 or nore, a
plurality of R16s may be the sane or different. R14 and Rlﬁuﬁﬁﬁggﬁ t each
i ndependently a group selected from a hydrogen atom al kyl “groups having 1
to 20 carbon atoms, aryl groups having 6 to 60 carbon atons, aryl al kyl
groups having 7 to 60 carbon atons; nonoval ent heterocyclic conpound

groups having 4 to 60 carbon atons &g cyano group. Specific exanples of
t hese substituents are as descri bed above. R13 to R16 nay be connected to
forma ring. Further, when R13 to R16 are a group containing an al kyl
chain, one or nore of a nethyl group, nethylene group and nethine group
consti t utilngot he @aKlybn chicons , reyy Ieel ksasbs tg Haifped heivim greupgceatBbai Ng a
hetero atom Wen the repeating unit of forrmula (2) is a structure of

fornmul a (9tomsRlaranch IR 4 E€1F L SPruSachay DEEPENEeNE by car8oaum tow ect ed
from al kyl groups having 1 to 20 carbon atons, al koxy groups having 1 to

20 car bon agy0aE kyaldlnidhh e otpeURsy ey iTgo 6l EAr3@nCaEbRSE r &0 Fa Lfbdeyl si Tyl

groups having 1 to 60 carbon 20 June 2006 33 atons, alkylam™o groups

having 1 b@oﬂgsCﬁéPQﬂgaéqgﬁﬁoa&ﬁkbghoﬁPémsbaﬂffgafk$§¥ﬁg$%€%€9Hg@%ﬁgﬁé to

aryl oxy groups having 6 to 60 carbon atons, drylsi

. ; , | kyl
60 car bonga 9ngp cas:)slg%nheegsgr.ﬂé&?&v&%ﬁ?%ﬁéﬁo cf%@ﬂnﬁ%%@ﬁﬁdﬁ Y

groups having 7 to carbon atons, arylal koxy Qroups

o oy PR3 Yo S o PRV RVRRD €00 SHEOPRLS e
of these substituents are as described above. ¢ and drepresent
each independently an integer of 0 to 4. When ¢ is 2 or more,
a plurality of Rj3s may be the same or differept. When d is
2 or more, a plurality of R;¢s may be the same or different.
Ry and Rys represent each independently a group selected from
a hydrogen atom, alkyl groups having 1 to 20 carbon atoms, aryl
groups having 6 to 60 carbon atoms, arylalkyl groups having
7 to 60 carbon atoms, monovalent heterocyclic compound groups
having 4 to 60 carbon atoms and cyano group. Specific examples
of these substituents are as described above. R;; to Rys may
be'connected to forma ring. Further, when R;; to R;s are a group
containing an alkyl chain, one or more of a methyl group,
methylene group and methine group constituting the alkyl chain
may be substituted with a group containing a hetero atom.

When the repeating unit of formula (2) is a structure
of formula (9), R;; and Ry represent each independently a group
selected from alkyl groups having 1 to 20 carbon atoms, alkoxy

groups having 1 to 20 carbon atoms, alkylthio groups having

1 to 20 carbon atoms, alkylsilyl groups having 1 to 60 carbon



groups having 8 to 60 carbon atons, arylal kynyl groups having 8 to 60
carbon atons, nonoval ent heterocyclic conpound groups havi % 0

carbon atons and cyano group. Specific exanples of these substituents are
as described above. e represents an integer of 0 to 5. f represents an
integer of 0 to 3. Wien e is 2 or nore, a plurality of Rl7s may be the
same or different. Wen f is 2 or mdfe , a plurality of R20s naybe the
same or different . R18 and R19 represent each independently a group

sel ected froma hydrogen atom al kyl groups having 1 to 20 carbon atons,

I ' 60 b , | al kyl havi 7 60
Car bona OE At ARGV aPER g R F ¢ RBoh o A0 & e 8 EoRRvi ey 4SEguge

carbon atqgps_and _cya roup. Specific exanples of these substituents are
as descri g}é V3% Jeto %%#?Bb‘g&étﬁﬁ‘f' Hey LORn gErEP s Ay bRt Gatpigfycarbenher

when R17 to R20 are .a group containing an al kyl chain, one or nore of a
met hyl gr FHP™S nBfilisdrd lgF5aBPERA IRt EC fr b Ga rbems aE olsi, ngT v hambhky |
chain may be substituted with a group containing a hetero atom Wen the
repeat i ng SFAUP HMFEIEI G {2)60 sarbany dome 20 YAk YD Sdpofhdvimyl a

(10) , R21 represents a groups elected fromal kyl groups having 1 to 20
carbon at dn¥? &PkesFPeR Apnhadril alkax Y @roasohavdngny, tal &9l dddtsomr oups
having 1 to 20 carbon atoms, alkylsilyl groups having 1 to 60 carbon
atoms, al RO .n@ Ly ladey Teddiyly gdoums 4tachndoh ad 068, carpbngatups  having 6
to 60 carbon atonms, aryloxy groups having 6 to 60 carbon atons, arylsilyl
gr oups arylalkylamino groups having 7 to 60 carbon atoms, arylalkenyl

groups having 8 to 60 carbon atoms, arylalkynyl groups having

8 to 60 carbon atoms, monovalent heterocyclic compound groups

having4ix)60carbonatbmsandcyanogroup. Specific examples

of theseisubstituents are as described above. e represents

an integér'of'ﬁ to 5. £ represents ah integer of 0 to 3. When

e 1s 2 or more, a plurality of R,;s may be the same or different.

'WhenfiSZOrumre,apluralityomesmaybethesameordifferent.

Ria énd Rys represent each independently a group selected from

a hydrogen atom, alkyl groups having 1 to 20 carbon atoms, aryl

groups having 6 to 60 carbon atoms, arylalkyl groups having

7 to 60 carbon atoms, monovalent heterocyclic compound groups

having 4 to 60 carbon atoms and cyano“group. Specific examples

of these substituents are as described above. Ri; to Ry may

be connect_ed to forma ring. Further, when R;; to Ry, are a group

containing an alkyl chain, one or more of a methyl group,

methylene group and methine group constituting the alkyl chain

may be substituted with a group containing a hetero atom.

When the repeating unit of formula (2) is a structure



having 6 to 60 carbon atons, arylam no groups having 6 to 60 carbon atons,

aryl al kyl groups having 7 to 60 carbon atons, aryl al koxy grﬂgﬂﬁle%ﬁéng 7
to 60 carbon atons, arylal kylsilyl groups having 7 to 60 carbon atons,
aryl al kyl am no groups having 7 to 60 carbon atons, aryl al kenyl groups

having 8 to 60 carbon atons, arylal kynyl groups having 8 to 60 carbon

atons, nonoval ent heterocyclic conp@d4nd groups having 4 to 60 carbon atons
and cyano group. Specific exanples of these substituents are as described
above. g represents an integer of 0 to 2. Wien g is 2 or nore, a plurality

of R21s rraxfl}%rtnﬁﬁrsr:ﬁ)o different A plurality of . R21s may be connected
to forma ring. % het ! - APERIeLs 2 sgdrctes Heaalkyar astrs n,
g .
one or m)rﬁ O.II. 21 met h@/l @%roup, met hyl ene group and mnet hi ne group _
constituti AGVLEAE APksY cafkoR AR9MBe kitRY groaP SWheviaggh ep2 ¢ carkion ng a
hetero atom X1 is selected fromO or S. Repeating units connected to both
sides of a?SPPfcafieyltdriq graups havingrdyt @0 parbhost s f edkyllai(yl , and
for exanple, a thienylene group, a naphthal enedilyl group, phenyl groups
ot her thard¥®ieRe RAVIRG nuIte 60) carbea ehemsi ke ligyabd nes gdoubaeaavafglune
2006 35 repeating units on both sides may have various substituents
descri bed hafév40 parboe atongt vyl groupisnpaviagad] te et carepeahtegsynits,
the follow ng structures are nore specifically exenplified. NS N
aryloxy groups having 6 to 60 carbon atoms, arylsilyl groups
having 6 to 60 carbon atoms, arylamino groups having 6 to 60
carbon atoms, arylalkyl groups having 7 to 60 carbon atoms,
arylalkoxy groups having 7 to 60 carbon atoms, arylalkylsilyl
groups having 7 to 60 carbon atoms, arylalkylamino groups having
7 to 60 carbon atoms, arylalkenyl groups having 8 to 60 carbon
atoms, arylalkynyl groups having 8 to 60 carbon a.!; oms, monovalent
heterocyclic compound groups having 4 to 60 carbon atoms and
cyano group. Specific examples of these substituents are as
described above. g represents an integer of 0 to 2. When g
is 2 or more, a plurality of R;;s may be the same or different.
A plurality of Ras may be connected to form a ring. Further,
_when Rz1 1s a group containing an alkyl chain, one or more of
a methyl group, methylene group and methine group constituting
the alkyl chain may be substituted with a group containing a
hetero atom. X; is selected from O or S.
Repeating units connected to both sides of a structure
of formula (10) may not be those of formula (1), and for example,

a thienylene group, a naphthalenedilyl group., phenyl groups

other than those of formula (1), and the like may be used. These



k\ When the repeating unit of fornmula (2) is a structure of fornula (11),
R22 and R23 represent each independently a group selected f%dﬁn ab@gé
groups having 1 to 20 carbon atons, al koxy groups having 1 026 bon
atons, al kylthio groups having 1 to 20 carbon atons, alkylsilyl groups
having 1 to 60 carbon atons, aIkyIa@%no groups having 1 to 40 carbon
atons, aryl groups having 6 to 60 carbon atons, aryloxy groups having 6 to
60 carbon atons, arylsilyl groups having 6 to 60 carbon atons, arylam no
groups having 6 to 60 carbon atons, arylal kyl groups having 7 to 60 carbon
atons, aryFaPRakingrooptshani hgth s4dee fraybaaveat-ANE oudl Bud i ttid W s
groups having 7 to 60 carbon atons, arylal kylam no groups having 7 to
carbon at o#¢scaihedl &boyk. ghsuplehavrngt8rb01f016a5RYN tiHeO Ry 4 MM Al kyny!
groups having 8 to 60 carbon atons, nonoval ent heterocyclic conpound
groups 20 Xepea 2006 uib tikgviig £6110wda oCRr Rk QYR

Speci fic exanples of these substitueﬁfﬁgare gégﬁggggﬂgg%ggggggg%%l&ﬁdp
represent exemgllifiependently an integer of 0 to 4. Wien o is 2 or nore,
plurality of R22S may be the same or different. Wen pis 2 or nore, a
plurality of R21shp§wae the sane or diff.@kent. R22 and R23 nmay be
connected to 2. v i a group containing an al kyl

chai n, one grq/o\ ot Ty group and net hi ne group
: h a group containing a

a

When the repeating unit of formula (2) is a structure
of formula (11), R;; and R,; represent each independently a group
selgcted from alkyl groups having 1 to 20 carbon atoms, alkoxy
groups having 1 to 20 carbon atomé, alkylthio groups having
1 to 20 carbon atoms, alkylsilyl groups having 1 to 60 carbon
ato‘ms . alkylamino groups having 1l to 40 carbon atoms . aryl groups
having 6 to 60 carbon atoms, aryloxy groups; having 6 to 60 carbon
atoms, arylsilyl groups having 6 to 60 carbon atoms , arylamino
groups having 6 to 60 carbon atoms. arylalkyl groups having
7 to 60 carbon atoms, arylalkoxy groups having 7 to 60 carbon
atoms, arylalkylsilyl groups having 7 to 60 carbon atoms,
arylalkylamino groups having 7 to 60 carbon atoms, arylalkenyl
groups having 8 to 60 carbon atoms, arylalkynyl groups having

8 to 60 carbon atoms, monovalent heterocyclic compound groups



represents a group selected fromO0, S, NR24 and Si R25R26 X3 and X4

represent each independently a group selected fromN and C-f%?lmel‘%f}ﬁto R27
represent each independently a group selected froma hydrogen atonm al kyl

groups having 1 to 20 carbon atons, aryl groups having 6 to 60 carbon
atons, arylal kyl groups having 7 to 60 carbon atons and nonoval ent

het erocycl i ¢ conpound groups havi ng34 to 60 carbon atons. As exanpl es of
the 5-nenbered ring at the center of %\ repeating unit of

formul a(11), Oxadi azol e, tri azol e, t hi phene, furane, silol and the like are
|isted. Wien the repeating unit of formula (2) is a structure of formula

(12), Ars hapmRpents 6@nc@fwé@raa:cg@aﬁd%ya}w§&t%rﬁ]htp. h%@gg.@%i%eéﬁarﬁﬂfggund

group. Specific exanples of these groups aré € sa

- i n r D
above Wentdﬂ)fll@éisé)é%mt@ﬁtu@( t'%rg é%ﬁéﬁgﬁzéed%‘}%g roegﬁﬁi)te%é%%gég?gon

I ndependently a group selected from al groups having

atoms, 2l kah HAUBSERRKCRG It 90200l 2008 37 2, Earban Al oM al Kyl thio

groups having 1 to 20 car at ons, grou

carbon at 1 nakk Y am. Ro .gr V] 1 to 40 on ato aryl groups
havi ng 6 tﬁgﬁé.g%ggriggﬂ‘ogt g%%s?%g‘%{llgc:%yﬁrg{?osuﬂe h%i‘%ﬁége¥%n%0n§ﬂ?%r? atons,

(060 corBon-along: ArhPaPabied: sEnEIRLG O (BboHns Goh ddmrent. ©

to 60 carbon atoms, ar :

ﬁgz! ﬁ'gkgx%(ﬁzgéﬁﬁggpggl\éygggzgégnggtggr Pgnfc%n?rgs’rinagr.yl %lh@{ul ?lezl )Qr %rz;)liess
a group containing an alkyl chain, one or more of a methyl group,
methylene group and methine group constitufing the alkyl group
may be substituted with a group containing a hetero atom. X,
represents a group selected from O, S, N-R,q aﬁd SiRzs5Rz5. X5
and X, represent each independently a group seiected from N
and C-Ray. Ry to Ry; represent each independéntly a group
selected from a hydrogen atom, alkyl groups having 1 to 20 carbon
atoms, aryl groups having 6 to 60 carbon atoms, arylalkyl groups
having 7 to 60 carbon atoms and monovalent heterocyclic compound
groups having 4 to 60 carbon atoms.

As examples of the 5-membered ring at the center of a
repeatingunit of formula (11), Oxadiazole, triazole, thiphene,
furane, silol and the like are listed.

When the repeating unit of formt;la (2) is a structure
of formula (12), Ars represents an arylene_group or divalent
heterocycliccompound group. Specific examples of these groups
are the same as the above-mentioned examples of Ar, to Ary. Ry,

and Ry represent each independently a group selected fromalkyl

groups having 1 to 20 carbon atoms, alkoxy groups having 1 to



aryl al kyl am no groups having 7 to 60 carbon atons, aryl al kenyl groups

having 8 to 60 carbon atons, aryl al kynyl groups having 8 to @gﬁﬁ%5§8@

at ons, nonoval ent heterocyclic conmpound groups having 4 to carpon atons
and cyano group. Specific exanples of these substituents are as descri bed
above. g and r represent each independently an integer of 0 to 4. \Wen q
Is 2 or nore, a plurality of R24s nmay7be the sane or different. Wien r is
2 or nore, a plurality of R29s nmay be the sanme or different. R25 to Rea

represent each i ndependently a group selected from a hydrogen atom al kyl
6 to 60 carbon

groups havi,pg 0 20 carbon, atons, aryl roups havin

atons, ar ngI ?(%#)%? W%aéﬁhg&tﬁ%gseueaﬂmwfm dné0 ABreambemtatoms,

het er ocycl i CE gu d groups having 4 to 60 carbon atons and cyano group.
Specific eﬁgﬁiﬁ gg Ygfgr?%ﬁ%sehéﬁﬁgﬂi]tg‘éﬁ@siémtwrastdmscrahe:dl@rbbne.gﬁaﬁabst o R29
may be connected to forma ring. Further, when R24 to R29 are a group

cont ai ni ng"@RLRFKY LAY Farber afomwr @myfl groupsyhagiogps toreithylagB@ngr oup
and nmet hine group constituting the al kyl chain 20 June 2006 38 may be
substi t ut ¥ ONE h FCGFSRIP TOMRS fiawing ifeter 60atarbonThi:smpo! ®ERN 681yl

fluorescent substance may contain other repeating unit than the repeating
unit of fFTRNRR Hayigd1§ ta r6Q heartzowg ea tvdres £i Ay Liakth 186 C@R6uBEORSY L fgand
charge transport property do not deteriorate. The repeating unit of
formul ae § X ED1yragboot hépmsni aryhankyhegionpat hagivgi ¥ 06 £6' 8x86n
(1)-(1l') may be connected via a non-conjugated unit, or such
atoms, arylalkoxy groups having 7 to 60 carbon atoms,
arylalkylsilyl groups having 7 to 60 carbon atoms,
arylalkylamino groups having 7 to 60 carbon atoms, arylalkenyl
groups héving 8 to 60 carbon atoms, arylalkynyl groups having
8 to 60 carbon atoms, monovalent heterocyclic c'ompound groups
having 4 .to 60 carbon atoms and cyano group. Specific examples
of these substituents are as described above. q and r represent
each independently an integer of 0 to 4. When g is 2 or more,
a plurality of R;;s may be the same or different. When r is
2 or more, a plurality of Rygs may be the same or different.
Ry5 to Rag repfesent each independently a group selected from
a hydrogen atom, alkyl groups having 1 to 20 carbon atoms, aryl
groups having 6 to 60 carbon atoms, arylalkyl groups having
7 to 60 carbqn atoms, monovalent heterocyclic compound gfoups
having 4 to 60 carbon atoms and cyano group. Specific examples
of these substituents are as desctibed above. Ry4 to Ry may
be connected to form a ring. Further, when Ry, to Ry are a group

containing an alkyl chain, one cor more of a methyl group,

methylene group and methine group constituting the alkyl chain



non-conj ugated part may also contained in the repeating unit. As the

| i nkage structure, there are exenplified those shown in the | | aw.ng
chem cal fornula, conbinations of those shown in the followfignﬁﬁﬁhgca

formula with a vinylene group, conbinations of two or nore of those shown
in the followng chem cal fornula, §nd the like. Here, Ris selected from
the sanme substituents as descri bed §ove, and Ar represents a hydrocarbon

group having 6 to 60 carbon atons. -0- -S- -N -B- -Si- -C RROOIi 0O
-G -GO0- -0-CGC -NCHR OOOOTII CII' Il -N~CAr- -Arm>N -N'CArC-N

-cc- II C Co0p0 0.,June, 2006_39 Thi s pol yneric fluorescent
subst ance mna%/ i s%u%%gﬁg?ﬁﬁﬁowghbf‘ogﬁoﬂp GPEteiddid yndretaso A8 yner
having an interngdi ate_ structuyre thereof, for exanple, a random copol yner

havi ng bl ocki ng hrt PERe IEG hltied &5 ceRdo s st@n csh MAYnFRG ta 1poPheri ¢

fl uorescent ]
repeating unit than the repeating unit of formulae (1)~(11)

in the range wherein luminescent property and charge transport
property do not deteriorate. The repeating unit of formulae
(1)~(11) oxr other unit than the repeating unit of formulae
(1)~(11)} may be connected via a non-conjugated unit, or such
non-conjugated part may also contained in the repeating unit.
As the linkage structure, there are exemplified those shown
in the following chemical formula, combinations -of those shown
in the following chemical formula with a vinylene group,

combinations of two or more of those shown in the following

chemical formula, and the like.

Here, Risselected fromthe same substituents as described
above, and Ar represents a hydrocarbon group having 6 to 60

carbon atoms.

cor R
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R R
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substance having high fluorescent quantumyield, the repeating regularity
is preferably | ower, and exanple, a random copolynmer is nor ﬁ&gbﬁbgble

than an alternating copolyner. In order to obtain an altern
copolynmer, it is necessary to use nononers each having two kind of active

groups for polynerization. On the other hand, a random copol ynmer can be

obtai ned by charging a plurality of 3®noners having one kind of active

group in a desired ratio, and the preparation is easily conducted.

Further, a random copol ynmer having a bl ock property and a bl ock copol yner

conposed of bl oc ' | zes, or_a graft copolyner, are nore

preferable than a g%%%#gfﬁéigéggﬁq%ﬁﬁﬁ%ﬂﬁﬁgg?%?QHEP@ﬁ'%isgﬁﬁh%thQOMm t he
e termnals _are also included. Further, a

mai n chai n t oL _1To
b2¢10b ¢ gf%?ch%%%£Y%9§trQthPBlXEGFahﬂVﬁggréndbmt®rmmdhang are

dendrimer grown reg
al so inclu rther, as the polyneric fluorescent substance, those
emtting fgﬁg}lgggg Cgﬂﬁeﬁe&é«oﬁ% s%%ﬁ"éplsﬁe Furardey aspdlysiemnchavihe

ht em ssion froma thin film As good solvents for the

mat eri al uphhi;es Ii&
pol yneric Pragral8eREO086¢¥ance, there are exenplified chlorof orm
di chl oroet hane, tetrahydrof uran, toluene, xylene,

met hyl ene chl ori ge
20 Jﬂﬁ‘émzté{%%ewz)etiﬂéﬁw otpd@dinimg a-gnltyhdene enacredddig | i ke.

nmesi tyl ene,
The polyneric  fluorescent substance can be usually dissolved in these

solvents FHP3FARHSRFVidEg blghflueresoen & qusndughy L B2Aa BNt ediehhahngy

dependi ng on the structure and nol ecul ar wei ght of the polyneric
regularltylspreferablylower,andexample.arandomcopolymer

is more preferable than an alternating copolymer. In order to
obtain an alternating copolymer, it is necessary to use monbmers
each having two kind of active groups for polymerization. On
the other hand, é random copolymer can be obtained.by'charging
arplurality'of'ﬁonomers having one kind of active group in a
desiredratio,andthepreparatiohiseasilyconducted.Further,
a random copolymer having a block property-and a block copolymer
composed of blocks of ununiform sizes, or a graft copolymer,
aremorepreferablethanamxmmleterandomcopolymer. Polymers
of branching in the main chain and of three or more terminals
are also included. Further, a dendrimer grown regularly and
a structure containing random branching are also included.

Further, as the polymeric fluorescent substance, tﬁose
emittingfluorescencejJLasolidstatearesuitablyused,since
the material utilizes light emission from a thin film,

As good solvents for the polymeric fluorescent substance,
there are exemplified chloroform, methylene chloride,

dichloroethane,tetrahydrofuran,toluene,xylene,mesitylene,




fluorescent substance. The polyneric fluorescent substance has a
nunber - average nol ecul ar wei ght of 103 to 108 in terms of Qe,.and
the degree of polynerization thereof also changes depending on "fepeating
structures and proportion thereof. Fromthe standpoint of filmform ng
property, generally the total anount of repeating structures is preferably
from20 to 10000, nore preferably fdm 30 to 10000, particularly
preferably from50 to 5000. Wien these polyneric fluorescent substances
are used as a light emtting material of a polyner LED, the purity thereof

exerts an ittnence, @8chi gt LB 0L ORELLY uggﬁgg o ?gggt%iﬁnm%od

preferable that a nononer before polynerization

ke bof or o ber g el nery S aha Y PP ATt Al oes e (R E ettt o

| i ke before being polymneriz

s 8 OSBRI, BB 55T PECELE SO S s

chromat ogr aphi ¢ separation and "t he

fl cen .anc the bresent invention can be used not only as a
[ ght ot P RgAaang e, he el B EH¥ Sat A inasn e b b ot oo Lymeatical

! : . . . "
optical ma as. 20 June 2006 41 conductive material by doping.
ngthod of %igéggﬁﬁéﬁg EBEﬁﬁEPF@'quorescent substance of the present

' ' ' scri hed hel ow.
' nvention VMllTﬁgaﬁgiymer ¢ fluorescent substance has a number-average

molecular weight of 10° to 10° in terms of polystyrene, and the
degree of polymerization thereof also changes.depending on
repeating structures and proportion thereof. From the
standpointoffilmformingproperty,generallytﬁetotalamount
of repeating structures is preferably from 20 to 10000, more
preferably from 30 to 10000, particularly préferably from 50
to 5000.

When these polymeric fluorescent substances are used as
a light emitting material of a polymer LED, the purity thereof
exerts an influence on light emitting property, therefore, it
is preferable that a monomer before polymerization is purified
by a method such as distillation, sublimation purification,
re-crystallization and the like before being polymerized and
further, 1t is preferable to conduct a purification treatment
such as re-precipitation purification, chromatographic
separation and the like after the synthesis.

Thepolymericfluorescentsubstanceofthepresentinvention
can be used not only as a light emitting material, but also

as an organic semiconductor material, optical material, or as



As the nmethod of producing a polyneric fluorescent substance of the
present invention, for exanple, a nethod described in JP—A‘%thé3ﬁ§g355 S
ain. mely,

menti oned, when a vinylene group is contained in the main c

there are exenplified nethods such as pol ynerization of a conpound havi ng
an al dehyde group with a conpound having a phosphonium salt group, or of a
conpound havi ng an al dehyde group ant a phosphonium salt group, according
to a Wttig reaction, polynerization of a conpound having a vinyl group
Wi th a conpound having a hal ogen group, or of a conpound having a vinyl

group and ashal:e¢8%ed C | a Heck reaction, polynerization of
a conpound havi ng ri}gnIiﬁzéu%erhiy ecﬂg}{ giu vrmltgfh a conpound havi ng an

al kyi phosphonat e f ound havi n al dehyde group and an

aIkyIphosphonateAdg%@%gdégiggagﬁgigggéHé#Xﬂﬁggg &3 P8 on,

pol ycondensatjon Qf a ¢ ound havin or_ nore hal ogenat ed net hyl

gr oups, ac%%r%ﬁﬁgBFSSﬁnggBﬁy@P5 gpo&gﬁéti destHRed R {e®¥ndensati on of a

conpound having two or nore _sulfoniumsalt groups, according to a

sul foni um sal t -42cbp o8P hiofePRoBrCRBEIREr Bz ROloMestic Toporscemavi ng  an
wi th a_conpound having an acetonitrile group, or of a

al dehyde grou !
conpoundlﬁﬁ% ARG aPHchBcPgrsaptahBvER tieat ofion igxampkeum metiodi ng t o

a Knoevenagel reaction, polynerization of 20 June 2006 42 a conpound havi ng
two or no %ﬂ?ﬁ#@@éubﬁﬂﬁﬂ%}“hcéoﬂ@ﬂﬁ@Stds neRtdopedeawhieona andylbeael i ke.

groupris contained in the main chain. Namely, there are
exemplifiedmethodssuchaspolymerizationofzicompoundhaving
an aldehyde group with a compound having a phosphonium salt
group, or of a compound having an aldehyde group and a phosphohium
salt group, according to a Wittig reaction, polymerization of
a compound having a vinyl group with a-compound having a halogen
group,. or of a compound having a vinyl group and a halogen group,
according toaHeck ;‘eaction . polymerizatic_m of acompoundhaving
an aldehyde group with a compound hairing an alkylphosphonate
group, or of a compound having an aldehyde group and an
alkylphosphonate group, accoxrding to aHorner-Wadsworth-Emmons
reaction, polycondensation of a compound having two or more
halogenatedmethylgﬁqups,accordingix)ade—hydrohalogenating
method, polycondensation of a compound having two or more
sulfonium salt groups, accérding to a sulfonium
salt-decomposing method, polymerization of a compound having
an aldehyde group with a compound having an acetonitrile group,
or of a compound having an aldehyde group and an acetonitrile

group, according to a Knoevenagel reaction, polymerization of



When a vinylene group is not contained in the main chain, for exanple, a
nmet hod of pol ynerization fromcorresponding nononers by a %ngez%ﬁgpl I ng
reaction, a nmethod of polynerization by a Grignard reaction, a nmethod of
pol ynmeri zation using a Ni (O catalyst, a nethod of polynerization using an
oxi di zer such as Fed 3 and the like, a nmethod of oxidation polynerization
el ectrochemcally, a nethod of deconposition of an internedi ate pol yner
having a suitable releasing group, & the |ike are exenplified. Othese,
t he pol ynerization nethod by a Wttig reaction, the polynerization nethod
by a Heck reaction, the polynerization nethod by a Horner-Wadswort h- Enmons

nmet hod, the_pol ynerization t hod_b Knoevenagel _r ti :#f
pol yner i zat?oﬁoﬁg?‘ﬁﬁé hﬁ‘yrlﬁgggYBKPrcﬁagf’i ﬂggf‘*ﬁé@% 359‘?&%6 %(r)&icyc 1%t 5%n
nmet hod by a Grignard reaction ng thﬁ- %(%onnerization met hod using a Ni (O
catal yst ar¥CMPEI¥, BBREtAPRcc 38 fPfurdXEontrol is easy in these nethods.
Specifically, a conpound used as a nononer, having a_ plurali til of reactive
substituents is dfepla/BENYLPNAHERERAF NOL Coit HiRpdild BpVRALN ciddhcan be
reacted at the nelting tenperature or nore and the boiling point or |ess
of the orgafve exanpdet asmaghad afkarlyserdgiatdisire f5am ge¥respendiadpl e.
For exanple, known nethods can be used, described in "Organic 20 June 2006
43 Reacti omsdnomets by, apfuzakd coupddng)seachidosy & mafhod nef
polymerization by a Grignard reaction, a method of
polymerization using a Ni(0} catalyst. a method of
polymerization using an oxidizer such as'FeCl;, and the like,
a method of oxidation polymerilzation ele‘ctrochemically, a
method of decomposition of an intermediate polymer having a
suitable releasing group, and the like are exemplified.
Of .these, the polymerizationmethod by a Wittig reaction,
the polymerizationmethod by aHeckreaction, the polymerization
method by a Horner-Wadsworth-Emmons method,. the polymerization
method by a Knoevenagel reaction, the polymerization method
by a Suzuki coupling reaction, the polymerization method by
a Grignard reaction and the polymerization method using a Ni(0)
catalyst are preferable since structure control is easy in these
methods.
Specifically, a compound used as a monomer, having a
plurality of reactive substituents is dissolved, 1f necessary,
in an organic solvent, and can be reacted at the melting
temperature or more and the boiling point or less of the organic

solvent using an alkali or suitable catalyst, for example. For

example, known methods can be used, described in “Organic



1965, "Organic Reactions", vol. 27, pp. 345 to 390, John Wley & Sons,

Inc., 1982, "Organic Synthesis”, Collective Volume VI, pp. 6) t ? 1,
John Wley & Sons, Inc. , 1988, Chem cal Review, vol. 95, pél %‘H‘fgzo %995),
Journal of Organonetallic Chemistry, vol. 576, p. 147 (1999), Journal of
Praktical Chemistry, vol. 336, p. 24% (1994), Makronol ecular Chemi stry

Makronol ecul ar  Synposium vol. 12, p. 229 (1987), and the like. It is
preferable that the organic solvent used is subjected to a deoxygenation
t r eat ment fficiently and the reaction is progressed under an inert

at mospher e, “GEHer A F Yo (el sddor 89si AF0 Bo sS4, rksdut iHdd.ett BoBghst henc. ,
treatment differs depending on conpounds and reactions used. Further, it

i s preferabi® 3o "Osgadic Raagshpasdti valt rant ment 34 Bkienidsd ,. Toanmeweleyt hi s
is not applicable in the case of a reaction in a two-phase systemw th
wat er, suchk &8na. Suruki 1982p! I'AggasactSymihe $bs " | 0o Ileadt ivanvoanmal kal i or
suitabl e catalyst is added appropriately. These may be sel ected according
to the rea@pi-oA07usedlll,t Josnpfeley abfens haind he 13l8kal Chemieal ateieied S
soluble sufficiently in a solvent used for the reaction. As the nethod of

m xi ng an aolal §5orp cat4H H 1.9 96her Gougnaxespldr datbre et hod crfnaddipg a
solution of an alkali or catalyst slowy while stirring under an I nner

at nospher evofl . af gon @nd 4V t(nogen) ,avdurhhe bfkﬁr&{tﬁcﬂfté}%}nﬁtﬁp‘@c}i addi ng

the reaction solution to a solution of an alkali or catalyst, 1nversely.

20 June 20086644p. 247 (1994), Makromolecular Chemistry Macromolecular
Symposium, vol. 12, p. 229 (1987), and {:he like.

Itispreferablethattheorganicsolventusedissubjected
to a deoxygenation treatment sufficiently and the reaction is
progressédunderaninertatmospheré,generallyforsuppressing
a side reaction, though the treatment differs depending on
compounds and reactions used. Further, it is preferable to
conduct a dehydration treatment likewise (however, this is not
applicable in the case of a reaction in a two-phase system with
water, such as a Suzuki coupling reaction).

For the reaction, an alkali or suitable catalyst is added
appropriately. These may be selected according to the reaction
used. It is preferable that the alkali or catalyst is soluble
sufficiently in a solvent used for the reaction. As the method
of mixing an alkali or catalyst, there is exemplified a method
of adding a solution of an alkali or catalyst slowly while
stirring under an inner atmosphere of argon and nitrogen and

the like or a method of slowly adding the reaction solution

to a solution of an alkali or catalyst, inversely.



More specifically, regarding the reaction conditions, in the cases of a

Wttig reaction, Horner reaction, Knoevengel reaction and tgl? | i é%%an

al kali in an anount of equivalent or nore, preferably from {181e

equi val ent of based on the amount of functional groups of nononers is used
and reacted. The alkali is not partéd4ularly restricted, and for exanple,
net al al kol ates such as potassiumt-butoxide, sodiumt-butoxide, sodium
ethylate, lithiummethylate and the |ike, hydride reagents such as sodium
hydri de and the Jike, am des such as sodi umam de and the |ike can be used.
As the solvent, NREdFRECLR{FROL¥unFagardéngakpar séacthondconditionel uene
and the like are used. The reaction can be progressed at a reaction

t enper at ur & of - USAIPRYOL & Bint Edonk e@pbbemt dioentar abagtt it501Kndbeengatt i on
time is, for exanple, from5 mnutes to 40 hours, and tinme for sufficient
progress ofePotyPRranatthm hike beaperkabi bim, amramsunt eof hegeivasefie
necessity of leaving for a long period of tine after conpletion of the
reacti on, VhBOFeaRTferaldy Exopr bfterabhyivhiemtldr Hareidesn theldndign S- The
concentration in the reaction nmay advantageously be sel ected appropriately
within t heh argetieraingaoops Of motomestic Uded ARAINBHB S Ut 108 alkali
concentration since when the concentration is too |ow, the reaction

ef fi ci encyiSinot pasitigndawigretorivighi, ahe foeastdmpl € ORkal eiﬁcdj.ﬂgﬂ;iscu' t,
and the usual range is from0.1 Wwt%to 20 ww% In the case of a ck
reacti on, shehomsr 9 cdras yiemcitedu roxt it prasenat- ©fb@: H258e . SUSA18S

triethylamne and the like, using a palladium catal ayst. 20" June 2006
ethylate, lithium methylate and the like, hydride reagents such
as sodium hydride and the like, amides such as sodiumamide and
the like can be used. As the solvent, N,N—dimethylformamidé,
tetrahydrofuran, dioxane, toluene and the like are used. Tﬁe
reaction can be progressed at a reaction temperature of usua'l-ly
from room tem.perature to about 150C. The reaction time is,
for example, from 5 minutes to 40 hours . and time for sufficient
progress of polymerization may be permissible, and since there
is no necessity of leaving for a long period of time after
completion of the reaction, the reaction time is preferably
from 10 mJ_‘.nutes to 24 hours. The concentration in the reaction
may advantageously be selected appropriately within the range
from about 0.01 wt% to the maximum solution concentration since
when the concentration is too low, the reaction efficliency is
poor and when too high, the reaction control is difficult, and
the usual range is from 0.1 wt$ to 20 wtg. In the case of a

Heck reaction, monomers are reacted in the presence of a base

such as triethylamine and the like, usingapalladiumcatalayst.



45 The reaction is effected at a reaction tenperature of fromabout 80 to
160C for a reaction tine of about 1 to 100 hours, using a s&bygentgigvi ng

relatively high boiling point such as N, N—d|nethylfornan1de

N-net hyl pyrrolidone and the like. In the case of a Suzuki coupling
reaction, palladium (tetrakis(triphenyl phosphine)], palladium acetates and
the like are used, for exanple, as aggatalyst, and an inorganic base such

as pot assi um car bonat e, sodlun1carbonate barium hydroxi de
an organi c base such as triethylamne and the |ike, and an
such as cesiumfluoride and the |like, are added preferably

and the |ike,
i norgani c salt
i n equival ent

amount, pr éftex abhytilonais effect edf atl atwe 4Ot o itealpeta thased fFohrsmADBALS,
and reacted. It nay be also perm ssible that an inorganic salt is used as

an aqueous s Wo meo@dfdle%f:k%@clt&o@ tt%epbﬁsﬁbéb!%tfrﬁo A% hBarse ushh
N, N- di net hyl f or mani de, tol uene, di met hoxyethane, tetrahydrofuran ‘and tﬁe

like are exemddiveart hd®Re)dhdDaLivéle ﬁQbMeBBllaﬁgpébéh%r

are preferably used. It nay al so be perm Ssible that "the

rai sed near N e di@id fHYA firm e 2 BOhYERYL Wrogﬁaﬁgf%'d“

time is fromabout 1 to 200 hours. In the cade o I gnar

exerplified is o TRUARE Jahoiechh RdAli 1o angh (5L 2k M RoR,

et her-based solvent such as tetrah uran

e £0 to 160t

t enperat ure i's
heT eact i on
reac I on

' 5%‘1&%‘31'1191 an

W ih o sopal SEEF et RE SRR T, ¢9f§5§lﬁﬁa98&a%'c“ X

like are used, for example, as a catalyst, and an inorganic

base such as potassium carbonate, sodium carbonate, barium

hydroxide and the like, an organic base such as triethylamine

and the like, and an inorganic salt such as cesium fluoride

and the like, are added preferably in equivalen
preferably in an amount of 1 to 10 equivalent based
and realcted. It may be also permissible that an in
is used as an aqueous éolution and reacted in a two-p

As the solvent, N,N-dimethylformamide, toluene,

t amount,
on monomers,
organic salt

hase system.

dimethoxyethane, tetrahydrofuran and the 1ike are exemplified.

Depending on the solvent, temperatures of 50 to

160T are

preferably used. It may also be permissible that the
temperature is ralsed near the boiling point of a solvent, to
cause reflux. The reaction time is from about 1 to 200 hours.
In the case of aGrignard reaction, exemplifiedis amethod
in which a halide and metal Mg are reacted in an ether-based
solvent such as tetrahydrofuran, diethyl ether,
dimethoxyethane and the 1like to prepare a Grignard reagent which

is mixed with a separately prepared monomer solution, and a



June 2006 46 nickel or palladiumcatalyst is added while paying
ggtention to excess reaction, then, the reaction tenperaturﬁ)hﬁwﬁ@béedthto
ref lux and the reaction is effected. The Gignard reagent Ts use I|n e
equi val ent anount, preferably in an amount of from1l to 1.5 equiva _entih
nore preferably from1l to 1. 2 eqU|vabent, based on nononers. Al so I?h e
case of polynerization by other nethods.than those descri bed abov$, a e
reaction can be effected by known nethods. Next, the polynmer LED of the
present invention will be described. Regarding the structure of the t
pol yner LEMigtkeher paasernti m\eitdlgnt agl aaﬁbaﬁﬂh&%bﬂga%%ﬁra{:%e}?glec%g[‘
bet ween an anode and a cat hode at | east one of Ich i ransparen

sem -t ranspar exice sangetaled iR,y BinC thHOFESEER nseg‘%ﬁgg?%g;étﬁgﬁ% é% gn:)f

invention is contained in the light-emtting ayer.

the presentto PEENUKOAnAL F184 %ﬁ&iéﬁti%def?%lgﬁgﬁgnéﬁggl@%ﬁéggﬁs&%é&;éggr ,

i i osed between a ca
transporting layer disp _between an anode

. i ' d
pol ymer LER& ha¥angn @hggég?igg?éﬁgiéﬁgggLﬁg§¥%gé5%8i$e%@r%m b AE i ng

and a light entting |aye : J ting | aver and having a
1S antaee e SR LALINGE BB ed AL RS L1 e
layer. ForpgXgfRlemohBRetY.! O%h 0g St TREIMEES 3 ptggyl(tjt)er:la.rzgtion by other
methodsthanthosedescribedabove,thereactioncﬁntmaeffected
by known methods.

Next, the polymer LED of the present invention will be
described. Regarding the structure of the polymer LED of the
present invention, a light-emitting layer ié present between
an anode and a cathode at least one of wﬁich-isrtransparent
or semi-transparent, and the polymeric £luorescent substance
of- the present invention is contained in the light-emitting
layer.

AsthepolymerLEDofthepresentinvention,therearelisted
polymer LEDs having an electron transporting layer disposed
betweenacathodeandalightemittinglayer,polyme:LEDshaving
a hole transporting layer disposed between an anode and a light
emitting layer, polymer LEDs having an electron transporting
layer disposed between a cathode and a light emitting layer
and having a hole transporting layer disposed between an anode
and a light emitting layer,

For example, the following structures a) to d) are

specifically exemplified.



specifically exenmplified. 20 June 2006 47 a) anode/light emtting

| ayer/ cat hode b) anode/ hol e transporting |ayer/Ilight em'ttinﬂ%lune 006

| ayer/ cat hode c) anode/light emtting |ayer/electron transpor |ng:ﬁayer/

/ cat hode d) anode/ hol e transporting layer/light emtting |ayer/electron
transporting |ayer/cathode (wherein, 45 indicates adjacent |amnation of

| ayers. Hereinafter, the sane) Herein, the light emtting layer is a |ayer

having function to emt a light, the hole transporting layer is a |ayer
| ayer

havi ng functi tQ tyanspart a e, anpd the electron transporting

is a layer havi g%ﬁﬂéﬁélﬁg E)?Wi?iiﬂﬁt a¥eeledthofRe Herein, the electron
transporting | ayer agf he hol e transporting |ayer are generically called a
charge transporti ig° %%ﬁgie'ﬁﬁ?qqgﬂﬁt¥ﬂﬁtkﬁY@Ffé&@hF a@kétingnsporting

| ayer and .electyon transporting |ayer may al so each i ndependently used in
two or nnr&qxﬁﬁ£%§tQ9d%harge transporting | ayers di sposed adjacent to an
el ectrode, that having function to inprove charge injecting efficiency
fromthe el ect FOFROMR! Heghthgmittiog kay ity ienstrontiransg ovelihageawsr AN

device are particularly called sonetines
/cathode

d) anode/hole transporting layer/light emitting
layer/electron transporting layer/cathode
(wherein, / indicates adjacent lamination of layers.
Hereinafter, the same)

Herein,thelightemittinglayerisaalayerhavingfunction
to emit é'light. the hole‘transporting layer is a layer having
functidﬁ to transport a hole, and the electron transporting
layer is a layer having function to transport an electron.
Herein, the electron transporting layer and the hole
transportinglayeraregenericallycalledachargetransporting
layer.

The light emitting layer, hole transporting layer and
electron transporting layer may also each independently used
in two or more layers.

Of charge transporting layers disposed adjacent to an
electrode, that having function to improve charge injecting
efficiency from the electrode and having effect to decrease
driving voltage of an device are particularly called sometimes
a charge injecting layer (hole injecting layer, electron

injecting layer) in general.



a charge injecting layer (hole injecting |layer, electron injecting |ayer)

i n general. 20 June 2006 48 For enhanci ng adherence with an 56 s 6 and

i mproving charge injection froman el ectrode, the above-desCribed charge
injecting layer or insulation |ayer having a thickness of 2 nmor |ess may
al so be provided adjacent to an electrode, and further, for enhancing
adherence of the interface, preventi A4 nixing and the like, a thin buffer
|l ayer may also be inserted into the interface of a charge transporting
layer and light emtting |ayer. The order and nunber of |ayers |am nated

hi ck I b ' I | i ed, whi |
consi dering || okt *anieing Sfierelte) WA 1 @ Gctied e dotmprot g

considering Ilig en

(el octron LREReR M Saburn TraTan Tk Frepe ) P 3opvoorasaribn ranes

(electron inje
listed a pgl t..LED.havi ng a charge  injecting |ayer provided adjacent to
a cat hode gﬂﬁggt&&gyr]rﬁye&%ﬁ H-&'\?iuﬂ%téoéha]@g@ﬂ atinthq Idyierknr oviae @

adj acent to _an node. For. exanple, the follow ng structures e) to p) are
speci fi cal P§ ekerfpis Mast alee Bsoneprhdedeaddpeentnte | alyviad phedeniartd ng

| ayer/cathode f) anode/light emtting |ayer/charge injecting
further, for enhancing adherence of the interface, preventing

mixing and the like, a thin buffer layer may also be inserted
into the interface of a charge transporting layer and light
emitting layer.

The order and number of layers laminated and the thickness
of each layer ¢an be appropriately applied while considering
light emittingiefficiency and life of the device.

In the present invention, as the pélymer LED having a charge
injecting layer (electron injecting layer, hole injecting
layer) provided, there are listed a polymer LED l}éving a charge
injecting layer provided adjacent to a cathode and a polymer
LED having a charge injecting layer provided adjacent to an
anode.

For example, the following structures e) to p} are
specifically exemplified.

e) anode/charge injecting layer/light emitting
layer/cathqde |

f} anode/light emitting layer/charge injecting
layer/cathode

g) anode/charge injecting layer/light emitting

layer/charge injecting layer/cathode




| ayer/ cat hode g) anode/charge injecting layer/light emtting |ayer/charge

I njecting |ayer/cathode 20 June 2006 49 h) anode/ charge inje? &Q%
| ayer/ hol e transporting layer/light emtting |ayer/cathode é d%%%hole
transporting layer/light emtting |ayer/charge injecting |ayer/cathode j)

anode/ charge injecting |ayer/hole tragﬁporting | ayer/light emtting
| ayer/ charge injecting |ayer/cathode ) anode/charge injecting |ayer/light
emtting |layer/electron transporting |ayer/cathode 1) anode/light emtting

| ayer/ el ectron transporting |ayer/charge injecting |ayer/cathode" m
anode/ char ge in%éc@Pﬁ@ﬁﬂﬂhﬂﬂgﬁgﬁnjﬂﬂﬁingngayéﬁynoielgggﬁgpongﬁﬁporting
| ayer/charge injecting |ayer/cathode n) anode/charge injecting [Nayer/hol e

transportin&aﬂQﬁﬁ%ﬂghtﬂﬂmiﬁmimgngaYeygcé@hgggron transporting
| ayer/ cat hode 0) anode/ hole transporting layer/light emtting

;ﬁgggnggftron @Dangpdthngelayamb@mxﬂrﬁdTMé¥é£iEhgﬁ?¥&ﬂ%€@1ﬁ§de.p)
ge injecting layer/hole transporting layer/lig enrtting
| ayer/ el ect Leyetryahamerd iing d cvaid ASF &€/ cathode
j) anode/charge injecting layer/hole transporting
layer/light emitting layer/charge injecting layer/cathode
k} anode/charge injecting layer/light emitting
layer/electron transporting layer/cathode
1) anode/light emitting layer/electron transporting
layer/charge injecting layer/cathode |
mj aqode/charge injecting layer/light emitting
layer/glectron transporting layer/charge injecting
layer/cathode
n) anode/charge injecting layer/hole transporting
layer/light emitting layer/electron traﬁsporting
layer/cathode
o} anode/hole'transporting layer/light emitting
layer/electron trénsporting layer/charée injecting
layer/cathode
p) anode/charge injecting layer/hole transporting
layer/lightemittinglayer/electrontransportinglayer/charge
injecting layer/cathode |
As the specific examples of the charge injecting layer,

thereareexemplifiedlayérscontainingancmnductingpolymer,

layers which are disposed between an anode and a hole



I njecting |layer/cathode As the specific exanples of the charge injecting

| ayer, there are exenplified |ayers containing an conductingoggk%ﬁ@g,
| ayers which are di sposed between an anode and a hol e 20 June

transporting |layer and contain a mat gri al having an ionization potenti al
bet ween the ionization potential of anode material and the ionization
potential of a hole transporting material contained in the hole
transporting layer, layers which are disposed between a cathode and an

electron tr ' | ayer C | I |
St finity berear dating ABlremmdtaroo el 3 ARLEEL A1 RAVLAG A15hSEREIn
electron affinit f an el ectron _transportin [ t a4 Ln.the

el ectron trh trjtarOJnBng?gf“, it:l'é%&oln&gq%? é‘.p?/\ﬁ%ﬂgﬁ'ﬁg Ogéo%gce%{h stég]fﬁlggéglégar ge
injecting layer .is a | ayer . containi an conduct i ol ., the el ric
conduct i 8i t%ndofthPhéoél&%@Jdtqrhé’oﬁ(ﬁVﬂ%l °S Brie ?agfg9giﬁ¥g%§}‘8n{“8}'eﬁ§$2 and
103 S/Icmor |less, and for decreasing the | eak current hetween _|ight
emitting pi €OE2IRRGE It ihe ppde 16T 3nEPeRt RIndAFCEnd aﬂ@fssﬁ’g’rﬁ‘g} §rsss,
further preferably 10-5 S/cmor nore and._ 101 S/cmor less. Usually, to
provi de an @ismosed betyeen i ¢ythede and GonadectFepEFFREPOSELRG. LA¥EEM or
nore and 103 S/cmor |less, a suitable anpbunt of ions are doped into the

conduct i ng paidyaentakeqmmd ber e hiivda godn gilewfirep pdd it afesivees thed in

electronaffinityof acathodematerial and theelectronaffinity
of an electron transporting material contained in the electron
t;l:ansporting 1éyer, and the like.

When the above-described charge injecting iayer is a 1ayer.
containing an conducting polymer, the electric conductivity

of the conducting polymer is preferably 10~% S/cm or more and

10° S/em or less, and for decreasing the leak current between
light emitting pixels, more preferably 107° S/cm or more and
10? S/cm or less, further preferably 107° S/cm or more and 10

S/cm or less.

Usually, to provide an electric conductivity cf the
conducting polymer of 107% S/cm or more and 10° S/cm or less,
a suitable amount of ions are doped into the conducting polymer.

Regarding the kind of an ion doped, an anion is used in
a hole injecting layer and a cation is used in an electron
injecting léyer. As examples of the anion, a polystyrene
sulfonate ion, alkylbenzene sulfonate ion, camphor sulfonate
ion and the like are exemplified, and as examples of the cation,

a lithium ion, sodium ion, potassium ion, tetrabutyl ammonium



a hole injecting layer and a cation is used in an electron injecting

| ayer. As exanples of the anion, a polystyrene sulfonate io?0 ﬁkﬁ&bgenzene
sul fonate ion, canphor sulfonate ion and the |like are exenp |g|e . and as

exanpl es of the cation, a lithiumion, sodiumion, potassiumion,

tetrabutyl amoni um 20 June 2006 51 iqn and the |ike are exenplified. The

t hi ckness of the charge injecting Ia? r is for exanple, froml nmto 100

nm preferably from2 nmto 50 nm Materials used in the charge injecting

| ayer may properly be selected in view of relation with the materials of
and there are exenplified conducting

el ectrode d_adj acent | ayers,

pol ymer s Slj.l'gﬁ gggp%ﬁﬁaﬁrﬂ'ﬁ‘ﬁn@rfnc?%m\ﬁaﬁ#% t hereof, pol yt hi ophene and
derivatives th@ég%&“ ﬁglypyrrole and derivatives thereof, poly(phenylene
vi nyl ene) and P Chaes st aErtidyt chasug(imi eayirgd ayary Llentdranthmple ,

derivatives thereof, polyquincline and derivatives thereof, _
pol yqui noxaF?Rel aR@ Ber 108t hes Predegab lypdinomers montai 510 ngmar omati ¢ ami ne
structures in the main chain or the side chain, and the |like, and netal

pht hal ocyani ndategpers piseidatiocyhai cleange ided tiey ,1asar hery ?ﬂ,p@&qyl i ke.

The insul ation |ayer having a thickness of 2 nmor less has function to

make char Q& BhRjlestiednirasiew A5 rébathbrriialh the nde ADOYE - eabichedde

i nsulation |ayer, netal fluoride, nmetal oxide, organic¢ insulation

mat eri al s &l adiadekte bagers st andd there are exemplified conducting
polymers such as polyaniline and derivatives thereof,
polythiophene and derivatives thereof, polypyrrole and
derivativesthereof,poly(phenylenevinyiene)andderivatives
thereof, équ(thienylene vinylene) and derivatives thereof,
polyquigoline and derivatives thereof, polyquinoxaline and
derivati&es thereof, polymers containing aromatic amine
structures in the main chain or the side éhain, and the like,
andmetalphthalocyanine(copperphthalocfanimeandthelike},
carbon and the like.

The insulation layer having a thickness of 2 nm or less
has function to make charge injection eaéy. As the material
oftheabove—describedinsulationlayer,metalfluoride,metal
oxide, organic insulation materials and the like are listed.
AsthepolymerLEDhavinganinsulationlayerhavinga1qukness
ofznmorless,therearelistedpolymerLEDshavinganinsulation
layer having a thickness of 2 nm or less provided adjacent to
a cathode, and polymer LEDs having an insulation layer having

a thickness of 2 nm or less provided adjacent to an anode.

Specifically, there are listed the following structures



As the polynmer LED having an insulation |layer having a thickness of 2 nm
or less , there are |listed polynmer LEDs having an insulationmjhg¥%b having
a thickness of 2 nmor |ess provided adjacent to a cathode, an poPyner
LEDs having an insulation |ayer having a thickness of 2 nmor |ess

provi ded adj acent to an anode. Specifégally, there are listed the foll ow ng
structures 20 June 2006 52 g) to ab) r exanple. ) anode/insul ation |ayer
having a thickness of 2 nmor less/light emtting |ayer/cathode r)
anode/light emtting |ayer/insulation |ayer having a thickness of 2 nm or

| ess/ cat hodg,s) ,an ?e/insulation | ayer having a thickness of 2 nmor

| ess/ i ght ﬁitPiﬁg.I£9€rFFﬁ§Qﬂ§bion | ayer having a thickness of 2 nmor
| ess/ cat hode t)_ .anode/insul ation | ayer having a thickness of 2 nmor .

| ess/ hol e t ranHortNaff A Ralatipn kayar ih@vi@gealﬁnibnﬂ@ssu},faaogﬁ/ g% e
transportiqg | ayer/light emtting layer/insulation |ayerhaving a thickness
of 2 nm or I'E83F cht Hobeemif t tmpdbayessicathedel ayer having a thi ckness of 2
nmor |ess/hole transporting layer/light emtting |ayer/insulation |ayer

having a thi ckRdsanefieZ lighor ehatt/inat legeiinodel iUl apd o Layer having
a thickness of 2 nmor less/light emtting layer/electron-tran %B T9nd
| ayer/ cat hddd chnessodd |2 giat caniltddgymd@vedd el ectron transporting
8) anode/insulation layer having a thickness of 2 nm or
less/lightlemitting.layer/insulation layer having a thickness
of 2 nm or less/cathode
t) anode/insulation layer having‘a thickness of‘z nm or
less/hole transporting layer/light emitting lafer/cathode
u) anode/hole transporting layer/light emitting
layer/insulationlayerhavingathicknessof2nmorless/dathode
v) anode/insulation layer having a thickness of 2 nm or
less/hole transporting layer/light emitting layer/insulation
layer having a thickness of 2 nm or less/cathode
w) anode/insulation layer having a thickness of 2 nm or
leés/lightemittinglayer/electrontransportinglayer/cathode
x) anode/light emitting layer/electron transporting
layer/insulationlayerhavingathicknessof2nmorless/cathode
Y) anode/insulation layer having a thickness of 2 nm or
less/light emitting layer/electron transporting |
layer/insulationlayerhavingathicknessof2runorless/cathoda
z) anode/insulation layer having a thickness of 2 nm or
less/hole transporting layer/light emitting layer/electron

transporting layer/cathode



| ayer/insul ation |ayer having a thickness of 2 nmor |ess/cathode y)
anode/insul ation | ayer having a thickness of 2 nm or Iess/liqﬁﬂh apghéti ng

| ayer/ el ectron transporting |ayer/insulation |ayerhaving a t CRness of 2am
or | ess/cathode z) anode/insul ation | ayer having a thickness of 2 nm or

| ess/hol e transporting layer/light emtting |ayer/electron transporting

| ayer/ cat hode 20 June 2006 53 aa) an@age/ hol e transporting |ayer/light
emtting |layer/electron transporting layer/insulation |ayer having a
t hi ckness of 2 nmor |ess/cathode ab) anode/insul ation |ayer having a

t hi ckness of 2 nmor |ess/hole transporting layer/light emtting
Iayer/electronaaﬂréﬁ§@@ﬂﬁQk?IﬁﬂﬁﬂﬂnqnmmngilnyéfwmighaVémgt@ih?ickness of 2
nm or | ess/cathode In producing a polynmer LED, when a filmis formed froma

sol uti on byayerH§lawdir ol umersmo1 t irg esopant / subst @PLen spéﬁ@f Chd i R0

organic solvent, only required is renoval of the sol vent y drying after

coating of thihckneslsutifory mmdbreViesss ncdfigogase of mixing of a charge
transporting material and a light emtting material, the same nethod can

be applied, cas) ranade exhseUBt i86VaaTagenAP1REOSUCH ] fd 0
formng nethod froma solution, therg can be gsed cog??%égnéfﬁ%dgnéﬂﬁh as

i e RIS S RO
transporting layer/insulation layer having a thickness of 2
nm or less/cathode

In producing a polymer LED, when a film is formed from a
solufion}nrusingsuchpolymericfluorescentsubstancesoluble
in an organic solvent, only required is removal of the solvent
by'drying'after‘coating‘of this solution, and even in the case
of mixing of a charge transporting material and a light emitting
material, the same method can be applied, causing an extreme
advantage in production. As the film forming method from a
solutiou.therecanbeusedcoatingmethodssuchasaspincoating
method, casting method, micro gravure coating method, gravure
coating method, bar coating method, foll'coatinglnethod, wire
bar coating method, dip coating method, spray coating method,
screenprintingmethod,flexoprintingmethod,offsetprinting
method, inkjet printing method and the like.

Regarding the thickness of the light emitting layer, the
optimum value differs depending on material used, and may
properly be selected so that the driving voltage and the ligﬁt

emitting efficiency become optimum values, and for example,

it isfromlnmto 1l um, preferably from 2 nm to 500 nm, further



bar coating method, dip coating method, spray coating nmethod, screen
printing nmethod, flexo printing nethod, off set printing nqhﬁggﬁzb@§jet
t e

printing nethod and the |like. Regarding the thickness of the lig mtting

| ayer, the optimmvalue differs depending on material used, and may
properly be selected so that the drigzgng voltage and the light emtting
ef ficiency becone optinum val ues, and for exanple, it is froml1l nmto 1
,um preferably from2 nmto 500 nm further 20 June 2006 54 preferably
from5 nmto 200 nm In the polymer LED of the present invention, |ight

emtting @&@@@&@bggthemqEham1uh£:HhDWﬂndescribed pol ymeric fl uorescent
substance can also be mxed in a light emtting |layer. Further, in the

pol ymer LED of 14 h§,p83Rbri TSI Be gritesdritghhvenitionnglifny esmiddntreg ni ng
light emtting materialS other than the above-described polyneric

f1 uor escent, $4Bs3AGH HEY (LR abbIBL ABLEE1 Weldp a1 FhaPLoETd e drryer

cont ai ni ng the ove- cribed polyneric fluorescent substance. As the

light enitiing, npterial »; KRWOATREAN LS 1GHY BR1YESHg 1dfeR. ComauYt having
Y

gomer nplechpar Wel g ere can be used,” for exanple, naphthal ene
oo oot 0,208 BRASHAS. Bt AR LAER Iokanle g Yoot phc iy o
e e oA B TR S NI4T sensertnah ves
" above-described polymeric fluorescent substance may also be
laminated with a light emitting layer containing the
above-described polymeric fluorescent substance.

Asthe1ightemittiﬁgmaterial,knownmateriélscanbeused.
In a cempound having 1ov;§er molecular weight, there can be used,
fdr éxample, naphthaléne derivatives, anthracene or
derivatives thereof, perylene or derivatives thereof; dyes such
as polymethine dyes, xanthene dyes, coumarine dyes, cyanine
dyes; metal complexes of 8 -hydroxyquinoline or derivatives
thereof, aromatic amine, tetraphenylcyclopentane or
derivatives thereof, or tetraphenylbutadiene or derivatives
thereof, and the like.

Specifically, there can be used known compounds such as
those described in JP-A Nos. 57-51781, $9-195393 and the like,
for example.

When the polymer LED of the present invention has a hole
transporting layer, as the hole transporting materials used,

there are exemplified polyvinylcarbazole or derivatives

thereof, polysilane or derivatives thereof, polysiloxane



derivatives thereof, or tetraphenyl butadi ene or derivatives thereof, and
the like. Specifically, there can be used known conmpounds S%@Wuﬁézm#hose
described in JP-A Nos. 57-51781, 59-195393 and the like, for exanple. Wien
the polyner LED of the present invention has a hole transporting |ayer, as
the hole transporting materials usedsgs there are exenplified _

pol yvi nyl carbazol e or derivatives thereof, polysilane or derivatives
thereof, polysiloxane 20 June 2006 55 derivatives having an aromatic am ne
in the side chain or the main chain, pyrazoline derivatives, arylamne
deri vat i veSeriyaitiyeschduingaanvasoma tipremydaliianithe dtdevehalygsor the
polyaniline or derivatives thereof, polythiophene or derivatives thereof,

pol ypyrrol @adn GbﬂﬁnatpyeazbhﬂmeoﬂarjmﬂQﬂﬁegﬂu&n@x&mﬁﬁgy@gﬁgqa@iveS’
derivatives thereof, poly(2,5-thienylenevinylene) or derivatives thereof,

or the |ikeilbpreiderienanpkes afriphenyald driaes REtivie Ppégrial i ncl ude
those described in JP-A Nos. 63-70257, 63-175860, 2-135359, 2-135361,

2-209988, BoBFA9P1tned Srlhai84atAFary thae®sas ol shHd AISROr ting
materials used in the hole transporting IayerFkgﬁgfefgkle are polynmer hole

transportidgried eLves Sthdpdofs BolypyRroadr B3 aet 1¥atidRld AHd Mk | her eof,

pol ysil ane or derivatives thereof, _
poly(p-phenylenevinylene) or derivatives thereof,
poly(2,5-thienylenevinylene) or deriﬁatives thereof, or the
like.

Specific examples of the hole transportingmaterial include
those described in JP-A Nos. 63-70257, 63-175860, 2-135359,
2—135361j-2-209988, 3-37992 and 3-152184.

Amoﬁg them, as the hole transporting materials used in the
hole transporting layer, preferable are polymer hole
transporting materials such as polyvinylcarbazole or
derivatives thereof, polysilane or derivatives thereof,
polysiloxane derivatives having an aromatic amine compound
group in the side chain or the main chain, polyaniline or
derivatives thereof, polythiophene or derivatives thereof,
poly(p-phenylenevinylene) or derivatives thereof,
poly(2,5-thienylenevinylene) or derivatives thereof,'or the
like, and further preferable are polyvinylcarbazole or
derivatives thereof, polysilane or derivatives therecf and
polysiloxane derivatives having an aromatic amine compound

group in the side chain or the main chain. In the case of a

hole transporting material having lower molecular weight, it



: : : : : he
i | oxane derivatives having an aromatic am ne conpound group int
g?ggsngiﬁ or the main chain, polyaniline or derivatives trgé 3?06
pol yt hi ophene or derivatives thereof, poly(p-phenyleneviny SDSes or eof
derivatives thereof, poly(2,5-thienylenevinylene) or der:va [ derivativés
or the like, and further preferable are polyvinylcarbazole oa der | vat |
t hereof, polysilane or derivatives thggeof and pol ysil oxane deri

[ [ ' [ i de chain or the main
ng an aromatic am ne conmpound group in the si :
Qﬁ;:ng In the case of a hole transporting material having | ower nol ecul ar

[ [ [ [ [ | ymer bi nder for
ht, it 20 June 2006 56 is preferably dispersed in a po
3?;9 Pol yvthyPEGFBERDLE disperbedt iuea pbeym@&_%&%d%Qthﬁﬂhsgfw exaane,
by cati on pol ynmeri zation or radical polynerization froma vinyl nonomer.

: : ) ds
i 1 &od yorl ndeicantd A (drerdafivd herds NifoLIGAPLLL | Sy LOTRGYN
Qisé??bgglyﬁIChen1 Rev., 89, 1359(1989) and GB 2300196 pu *lsﬁedg

speci fi cat ifor, egadpl ke byi det Lo P@’lﬁﬁ"@?iiﬁ’ti%t@gédggﬁg{ﬂ%%ﬁpéé‘fﬂ‘%gan be

o used par
used, and a Kipping method can be suitably g the structure of the

i | oxafeoar aderi imefonidier eof , those having _
gggzzidescribed holénfﬁansporting material having | ower nolecul ar wei ght

in the side chasnthe ﬁﬁl?s$m§h€1orSHQEEVEQﬁv%El%§%§%§§¥eé:tonEﬂﬁéfégr?hggz

poor hole transporting property. Particularly, redr

havi ng exemplified compounds described in Chem. Rev., 89, 1359 (1989)
and GB 2300196 published specification, and the like. For
synthesig, methodg described in them can be used, and a Kipping
method can be suitably used particularly.

As the polysiloxane or derivatives thereof; those having
thestructureoftheabove-describedholetransportingmaterial
having lower molecular weight in the side chain or main chain,
sincethesiloxaneskeletonstructurehaspoorholetransporting
prqperty. Particularly, there are exemplified those having
an aromatic amine having hole transporting property in the side
chain or main chain.

The method for forming a hole transporting layer is not
restricted, and in the case of a hole transporting layer having
lower molecular weight, a method in which the layer is formed
from a mixed solution with a polymer binder is exemplified,
In the case of a polymer hole transporting material, a method
in which the layer is formed from & solution is exemplified.

The solvent used for the film forming from a solution is

not particularly restricted providing it can dissolve a hole

transporting material. As the solvent, there are exemplified



an aromatic am ne having hole transporting property in the side chain or
mai n chain. The method for formng a hole transporting |ayerq,d %006
restricted, and in the case of a hole transporting |ayer having | ower

nol ecul ar weight, a nmethod in which the layer is formed froma m xed
solution with a polymer binder is exenplified. |In the case of a pol yner
hol e transporting nmaterial, a nethodgz-i n which the layer is forned froma
solution is exenplified. The solvent "used for the filmformng froma
solution is not particularly restricted providing it can dissolve a hole
transporting material. As the solvent, there are exenplified 20 June 2006

57 chl oringngeky8at §o3veh taS seh0 el Qo b ,e%ﬁwpéﬂgec%lor];ide,
di chl oroet hane and the |i ke, ether solvents such as 'tetrahydrofuran and

he | i ke. : | t d the
the |ike @wmrsebxgmc%hgg@h%o1\1&%,8emﬁgls%gt\{,%f‘{ﬁ,%%yﬁget he 11 Ke,

| i ke, ketone solvents suc acetone,
acetate andTRar e EtERa"ind PP FEELE SroRebis APRERLErufhoFpiRentRer o
el ok et R R I
et or s B R Sn RS RRE BB DS PR B2 0
et hod, Ofsfuc%egspéi:'ﬂ;rinagcggépg,d’buitQH g%el%%it?at,i g%hylcellosolve acetate

and the like.

As the film forming method from a solution, there can be
used caning methods such as a spin coating method, casting
method, micro graﬁure coating method, gravure coating method,
barcoatiﬁgmethod;rollcoatingmethod,wirebarcoatingmethod,
dipcoatingmethéd,spraycoatingmethod,screenprintingmethod,

- flexo printingmethod, offset printing method, inkjet printing
method and the like, from a solution.

The polymer binder mixed is preferably that does not disturb
charge transport extremely, and that does not have strbng
absorption of avisible light is suitably used. As.such polymer
binder, polycarbonate, polyacrylate, poly(methyl acrylate),
poly(methylmethacrylate), polystyrene, poly(vinyl chloride),
polysiloxane and the like are exemplified.

Regarding the thickness of the hole transporting layver,
the optimum value differs depending on material used, and may

_ properly be selected so that the driving voltage and the light
emitting efficiency become optimum vélues, and at least a

thickness at which no pin hole is produced is necessary, and



met hod and the like, froma solution. The pol ynmer binder mxed is
preferably that does not disturb charge transport extremely,, apdophhgt does
not have strong absorption of a visible light is suitably used. &s such
pol ymer binder, polycarbonate, polyacrylate, poly(nethyl acrylate), poly
(et hyl net hacryl ate), pol ystyrene, poly(vinyl chloride), polysiloxane and
the like are exenplified. Regarding ge t hi ckness of the hole transporting
| ayer, the optinmmvalue differs deg ndi ng on material used, and may
properly be selected so that the driving voltage and the light emtting

efficiency becone opti mum val ues, and at |least a thickness at which no pin
e thickness is

ot pr of o1 a1 SESIRRIRAEERT o 50 AaAR e BRo e R -l fage

not prefe

Therefore thi ckness of the hol transporting |layer is, for exanple,
from1 nm’otfi)pﬁe [cg%)f‘r#(c‘?)rléﬂcé:raﬁﬁef' f Fg‘rﬂrfftﬂﬁet-otgﬁo kness i theehetabl y
from5 nmto 200 nm Wen the polynmer LED of the present invention has an

el ectron ‘ERESEFGEANGLARGBL S kERMAXaPRRSUTimml ambed 48, (hee B pat Tyn

transporting n?terials and there are exenplified oxadi azol e derivatives,
ant hr aqui ASRBIANBRhEACSOP BBy Tarthes prefevablybhBnenqsimonko cz0@emivati ves

t hereof , napht hoqui none or derivatives thereof, anthraquinone or
derivatives tHe&he pakymer ERehtheansswdi ipvhatéonhatkandtidotason

thereof, fluorenone derivatives, diphenyldicyanoethylene or
transporting layer, known compounds are used as the electron

transporting materials, and there are exemplified oxadiazole
derivatives, anthraguinonedimethane or derivatives thereof,
benzoquinone or derivatives thereof, naphthoquinone or
derivatives thereof, anthraquinone or dérivatives thereof,
tetracyanoahthraquinodimethane or derivﬁtives fhereof,
fluorenone derivatives, diphenyldicyanoethylene or
derivatives thereof, diphenoquinone derivatives, or metal
complexes of 8-hydroxyquinoline or derivatives thereof,
polyquinoline and derivatives thereof, polyquinoxaline and
derivatives thereof, polyfluorene or derivatives thereof, and
the like.

Specifically, there are exemplified those described in JP-A
ﬁos. 63-70257, 63-175860, 2-135359, 2-135361, 2-209958,
3-37992 and 3-152184.

Among them, oxadiazole derivatives, benzoguinone or
derivatives thereof, anthraquinone or derivatives thereof, or
metal complexes of 8-hydroxyquinoline or derivatives thereof,
polyquinoline and derivatives thereof, polyquinoxaline and

derivatives thereof, polyfluorene or derivatives thereof are



derivatives thereof, diphenoquinone derivatives, or nmetal conplexes of
8- hydroxyqui noline or derivatives thereof, polyquinoline aqﬂlﬂﬁgbgaglves
t hereof, polyqui noxaline and derivatives thereof, polyfluorene or
derivatives thereof, and the like. Specifically, there are exenplified

t hose described in JP-A Nos. 63-70257, 63-175860, 2-135359, 2-135361,

2-209988, 3-37992 and 3-152184. Anpgg them oxadi azole derivatives,
benzoqui none or derivatives thereof, anthraquinone or derivatives thereof,
or netal conplexes of 8-hydroxyqui noline or derivatives thereof,

pol yqui nol i ne and derivatives thereof, polyquinoxaline and derivatives
t her eof , pdBAfiarAtEke, andlerivati ves thereof are 20 June 2006 59
preferable and 2-(4-biphenyl)-5-(4-t-butyl phenyl)-1, 3, 4-oxadi azol e,

benzo U|noﬂe(%mhﬂnhﬂnylmxﬁ>(44t{bdﬁylpném&1poi)3ahuaka§mhgaqe
polyqﬂlnollne are further preferable. The method for form ng the el ectron

transporti bgnlizaymerinicne ,nan thakgudnond Y tHeSl(1Bi- Q}If\ﬁ%olai%l )’h%}lﬂﬁil‘f@rﬁea@c{ an

el ectron transporting nmaterial having | ower ecul ar wei ght, a vapor

deposi ti onpoeyhod nblilaMea ap@Vdrt Hir drimtdiohef filmformng froma
solution or nelted state is exenplified, and in the case of a polyner

el ectron transyes tnietthJmie @brmﬁngeéﬂédeféctééﬁ L PEG{FYM S0l T on
or nelted state is exenplified,
not particularly restricted, and in the case of an electron
transporting‘material having lower molecular weight, a vapor
deposition method from a powder, or a method of film-forming
from a solution or melted state is exemplified, and in the case
of a polymer electron transporting material, a method of
film-forﬁling'from a solution or melted state is exemplified,
respectively.

The solvent used in the film—forming from a solution is
not particularly restricted provided it can dissolve electron
transportingmaterials and/or polymer binders. ‘As the solvent,
there are exemplified chlorine solvents such as chloroform,
methylene chloride, dichloroethane and the 1like, ether solvents
such as tetrahydrofuran and the like, aromatié hydrocarbon
solvents such as toluene, xylene and the like, ketone solvents
such as acetone, methyl ethyl ketone and the like, and ester
solventssucheu;ethylacetate,butylacetate,ethylcellosolve
acetate and the like.

As the film-forming method from a solution or melted state,

there can be used coating methods such as a spin coating mathoed,

casting method, micro gravure coating method, gravure coating



respectively. The solvent used in the filmformng froma solution is not

particularly restricted provided it can dissolve electron tiﬁﬁﬁ§99pééng
mat erial s and/ or polymer binders. As the solvent, there are exenplified
chl orine solvents such as chloroform nethylene chloride, dichloroethane
and the |ike, ether solvents such aggtetrahydrofuran and the I|ike,
aromati ¢ hydrocarbon solvents such as toluene, xylene and the |ike, ketone
solvents such as acetone, nethyl ethyl ketone and the like, and ester
solvents such as ethyl acetate, butyl acetate, ethylcell osolve acetate and
the |ike. PatReR. PAKmdaningyebotod dlilaro 2t Hof MetRBAOK ¥R hEH cohaliag

there can be used coating nethods such as a spin coating nethod, caSting
met hod, nigthed avdite coating method, ghauy eo&@dhignehed®ol!ng 2004, 60

nmet hod, bar coating nethod, roll coating nmethod, wire bar coating nethod,

di p coati myimstitgineshody fmto pginet Agthe HIECHE s BEE Hrithd § | exo
printing nmethod, off set printing nethod, inkjet pri %il%lﬁﬁggh%{i\d t he

l'i ke. The imddjeterphintieig tie PRo81 X88 tRePigkgrably that which does not
extrenely disturb a charge transport property, and that does not have

B TARD o PTROLEetyRer SIS g it Pk SHEY LA

ESLZ:PLQFFSEE abtdekittaideiss diRANBY o RPN 'é¥¥339J‘45¥¥? and
that does not have strong absorption of a visible light is
suitablyused. .Assuchpolymerbinder,poly(N-vinyicarbazole),
polyaniline or derivatives thereof, polythiophene or
derivativesthereof,poly(p-phenylenevinylene)erderivatives
thereof,poly(Z,S-thienylenevinylene)orderivativesthereof,
polycarbonate, polyacrylate, poly(methyl acrylate),
poly(methylmethacrylate),polystyrene,poly{vinylchloride),
polysiloxanerand the like are exemplified.

Regarding the thickness of the electron transporting layer,
the optimum value differs depending on material used, and may
properly be selected so that the driving voltage and the light
emitting efficiency become optimum values, and at least. a
thickness at which no pin hole is produced is necessary, and
too large thickness is not preferable since ;che driving voltage
of the device increases. Therefore, the thickness of the

electron transporting layer is, for example, from 1 nm to 1

tm, preferably from 2 nm to 500 nm, further preferably from
5 nm to 200 nm.

The substrate forming the polymer LED of the present



thereof, poly (2,5-thienylene vinylene) or derivatives thereof,

pol ycarbonate, polyacrylate, poly(methyl acrylate), poly(netByk...2006

nmet hacryl ate), polystyrene, poly(vinyl chloride), polysiloxane and the

| i ke are exenplified. Regarding the thickness of the electron transporting
| ayer, the optinmumvalue differs depending on material used, and may
properly be selected so that the driving voltage and the light emtting

ef ficiency beconme optimum val ues, and at |least a thickness at which no pin
hol e is produced is necessary, and too |large thickness is not preferable

since the dinvémeiy®lhageprofetABLiCNE CERLACHEES Rt TRRRAER! ¢n FBBMing
t hi ckness of the electron transporting layer is, for exanple, froml™nmto

L UM Preiai Aidcira i 18y oL O ot ddALE mREELERRR, Y 3hhOfhers NILLD, 200

nm The substrate form ng the polyner e present June

T, o T ELELa Gl hoess, 0 pHRBALE LIS oyl

and | ayers ganic teria are exehp.
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is transparent or semitransparent, and as the material of‘ this
anode, electron éonductive:netal.oxide films, semitransparent
metal thin films and the like are used. Specifically, there
are used indium oxide, zinc oxide, ti.n oxide, and films (NESA
and the like) fabricated by using an ei’ectron conductive glass
composed of indium - tin * oxide (ITO) ,indium * zinc * oxide and
the like,which are metal oxide complexes, and gold, platinum,
silver, copperandthe like areused, and among thexﬁ, ITO, indium *
zincroxide, tinoxidearepreferable. Asthefabricatingmethod,
avacuumvapor depositionmethod, sputteringmethod, ionplating
method, plating method and the like are used. As the anode,
there may also be usedrorganic transparent conducting films
such as polyaniline or derivatives thereof, polythiophene or
derivatives thereof and the like.

The thickness of the anode can be appropriately selected

while considering transmission of a light and slectric
conductivity, and for example, from 10 nm to 10 4m, preferably

from 20 nm to 1 #m, further preferably from 50 nm to 500 nm.

Further, for easy charge injection, there may be provided



are used indium oxide, zinc oxide, tin oxide, and filns (NESA and the

| i ke) fabricated by using an el ectron conductive gl ass corrp%ggnoi 0iﬁndi um
tin oxide (ITO , indium zinc oxide and the like,which aré ne aq oxi de

conpl exes, and gold, platinum silver, copper and the |like are used, and
among them [ TO, indium zinc, oxide,62in oxide are preferable. As the f
abricat ing nethod, a vacuum vapor deposition nethod, sputtering nethod,
ion plating nethod, plating nethod and the |ike are used. As the anode,

t here may abﬁotge useg orginic transparent conducting filns such as
pol yani | i ne“or “d&r FPSEEyEs LBKEFe6PMPRISYARI 8phbiieadeCydadinga derss d thiare of

and the |ike, ghe t hi ckness of the anode can be appropriately sel ected
whi | e consi G8PAHGTEPENBRLEBESS (oF2&bongRNdaiieclldieri or aoidyelri Wiatw.ngand

for exanple, from10 nmto 10 ttm preferably from20 nmto 1 Jim further
preferably ?PoffSBAGANt 14 Suniglenesurehet nif or desy coapgd simeat meralt here
may be provided 20 June 2006 62 on the anode a | ayer conprising a

pht hal ocyar?¥edelefekaliflmorivtelucrgagipdmerat i maneeraad dnferhé Kexe0r a

| ayer having an average filmthickness of 2 nmor |ess conprising a netal
oxi de, metal fPgortihge madregarilc afhsulatimgleaissd aln afide t 1T hkE LS |pe
material of a cathode used in the polynmer LED of the present invention,
that havi ndheovwmresgnk inwvettbon| sthatehevehfeloher G62KPleandthee & e used

nmetals such as lithium
preferable. Forexample, there areusedmetals such as 1ithium,
sodium, potassium, rubidium, cesium, beryllium, magnesium,
ca_lcium, strontium, barium, aluminum, scandium, vanadium, zinc,
yttrium, indium, cerium, samarium, europium, ‘terbium,
ytterbium and the like, or alloys compfising two of more of
them, or alloys comprising one or more of them with one or more
of gold, silver, platinum, copper, manganese, titanium, cobalt,
nickel, tungsten and tin, graphite or graphite intercalation
compounds and the like. Examples of alloys include 'a
magnesium-silver alloy, magnesium-indium alloy,
magnesium-aluminum alloy, indium-silver alloy,
lithium-aluminum alloy, lithium-magnesium alloy,
lithium-indiumalloy, calcium-aluminum alloyandthe like. The
cathode may be formed into a laminated structure of two or more
layers.

The thickness of the cathode can be appropriately selected

while considering transmission of a light and electric

conductivity, and for example, from 10 nm to 10 ttm, preferably

from 20 nm to 1 4m, further preferably from 50 nm to 500 nm.



sodi um potassium rubidium cesium beryllium nmagnesium cal cium
strontium barium alumnum scandium vanadium zinc, yttrhgm, Jadum
cerium samarium europium terbium ytterbiumand the like, or alloys
conprising two of nore of them or alloys conprising one or nore of them
with one or nore of gold, silver, pkatinum copper, nanganese, titanium
cobalt, nickel, tungsten and tin, graphite or graphite intercalation
conpounds and the |ike. Exanples of alloys include a magnesi umsil ver

al l oy, magnesi umindium all oy, magnesium alum num all oy, indiumsilver

al l oy, it hiud®akbei marhedl 69r Ifagﬁiia!mtdcagn@simfmdmy,there hacenused um
alloy,calcium alumnumalloy and the |like. The cathode may be fornmed into
a | am nat e@ Vot vepouofdapes idriaromethbdy epsit tEmwl ndunekheds lofmiree: it hode
can be appropriately selected while considering transm ssion of a |ight
and el ect rinethodnducwhiichy a aedaflothéxafplie, ifsr adhbdednumickd hdd8 and
preferably from20 nmto 1 9m further preferably from50 nmto 500 nm 20

June 2006 pBedsurbe ardhgde fldkd abFuedhiey aheakhadg,. aldernse Hraws a
vacuum vapor deposition nmethod, sputtering nethod, [am nation net hod in

whi ch a nebaetwébhnafddthdde adieuadorgdal cheafe#Nda THRSS Wnp¥hidad i ke.
Further, there nay al so be provided, between a cathode and an organic

layer, a |ayRdu€oiRgifd e, oeNIHGE-WaPOhY B avltade AYEH AR EKAR 3N

average filmthickness
of 2nmor less comprising ametal oxide, metal fluoride, organic
insulation material and the like, and after fabrication of the
cathode, aprotective layer may also be provided which protects
the polymgr LED. For stable use of the polymer LED for a long
peried of -time, it is preferable to provide a protective layer
and/or'protective cover for protection of the device in order
to prevent it from outside damage.

As the protecrtive layer, there canbe used a polymer compdund.
metal oxiﬁe, metal fluoride, metal borate and the like. As
the protective cover, there can be used a glass plate, a plastic
plate the surface of which has been subjected to
lower-water-permeation treatment, and the like, and there is
suitably used a method in which the cover is pasted with an
device substrate by a thermosetting resin or light-curing resin
for sealing. If space is maintained using a spacer, it is easy
to prevent an device from being injured. If an inner gas such
as nitrogen and argon is sealed in this space, it is possible

to prevent oxidation of a cathode, and further, by placing a

desiccant such as barium oxide and the like in the



of 2 nmor less conprising a netal oxide, nmetal fluoride, organic

I nsulation material and the like, and after fabrication of t o de, a
protective |ayer may al so be provided which protects the po#@%‘ruélrazl&_)%. For

stabl e use of the polymer LED for a long period of time, it is preferable
to provide a protective layer and/or_ protective cover for protection of
the device in order to prevent it f rMm out si de damage. As the protective
| ayer, there can be used a pol yner conpound, netal oxide, nmetal fluoride,
netal borate and the like. As the protective cover, there can be used a

I | at | astic, ate the surface of which has been subjected. to
IQO\?/Z?-\?\/at efa-bpogrrelr)fquﬁ%zf#ﬁ)%a?%%?: JaﬁdIT HRAFY K SHPTRRFetRe damagabpf used
a nmethod in V\Q e cover | sted_with an device substrate by a

ich t y S 3
t her noset t iMg“FEsFR Br mPiLghtre $@4fnthe progdewitileg precepdce Among
mai nt ai ned using a spacer, it is easy to prevent an device from being
injured. | fCREM ARer s MAATF QK RRES oyjes RERIfarabhyi sdepikdd in this
space, it is possible to prevent oxidation of a cat hod_e., and further, by
placing a desTRE&Mtaindmatightiamhasdaeiamd atefbrkaisding hhe2fl Tymer 2006
64 above-descri bed space, it is easy to suppress the damage of an device
by noi st ur BERdREr £Bei presenpr davenitdonpr anesnodenangl o herbhaahy nnech@ans
or nore are preferably adopted. For obtaining |ight enission in plane form
usi ng t he pbdapeeformEmyfpropeptgseatplavedtdmthan trodamnd amicaitwge in

the each other. Further, for obtaining light emission in pattern
form, there are a method in which a mask with a window in pattern
fo;:m isplacedon theabove-described plané lightemittingdevice,
a method in which an organic layer in n.on-light' emission part
is formed to obtain extremely large thickness ‘providing
substantial non-1ight emission, and a method in which any one
of an anode or a cathode, or both of them are formed in the
pattern. By forming a pattern by any of these methods and by
placing some e¢lectrodes so that independent on/off is possible,
there is obtained a display device of segment type which can
display digits, letters, simple marks and the like. Further,
for forming a dot ﬁatrix device, it may be advantageous that
anodes and cathodes are made in the fo-rm of stripes and placed
so that they cross at right angles. By a method in which a
pluralityof kinds of polymeric fluorescent substances emitting
different colors of lights are placed separately or a method
in which a color filter or luminescence convert‘ing filter is

| used, areacolerdisplays andmulticolor displays are obtained.

A dot matrix display can be driven by passive driving, or by



pl ane form may properly be placed so that they are | am nated each other.

Further, for obtaining light emssion in pattern form ther t hod
in which a mask with a window in pattern formis placed on ?Rgﬁﬁefodﬁe
above-descri bed plane light emtting device, a nmethod in which an organic
| ayer in non-light em ssion part is forned to obtain extrenely | arge

t hi ckness providing substanti al nonkﬁ%ght em ssion, and a-nethod in which
any one of an anode or a cathode, o oth of themare forned in the
pattern. By formng a pattern by any of these methods and by placing sone
el ectrodes so that independent on/off is possible, there is obtained a

mar ks and the TS PRI FEeRReradd e ke GoThBse fisnlgvhe

mar ks and the

advant ageo hat nodes and. cat hodes are made in the formof stripes and
pl aced soﬁt%hvg{&aet%g%%r 5s Hsgd rqéghe{ ‘g’nsgqa@ CE?g 3 FRIRREET n hRierigion,
plurality of Kkinds of pol ric fl escent substances emtting different
col ors of ?’P&Etas%q r%ﬁﬁoﬂgﬁséﬁﬁ%ﬁﬁ? SlephRii®oCar mairi eat kool Giewi | t er
or Iunines&in e _converting filter is used, area color displays and nulti
col or di spt-af}&ear ETolt A HHRP RRFF2 med B¢ xtRe shik§- can be driven by passive
driving, or by_ 20 June 2006 65 active driving conbined with TFT and the
like. These di%‘fy’F%&erd&h%@%ozandﬁécﬁééaddsiQg‘xm@értagmgfdwmputmrane

tel evi si on ortable term nal, portable tel ephone, car navigation, view
finder of gp%ﬁd%%_%aﬁ%%%qs%h@“¥h@htfk@mitting one, and can be suitably

used as a flat light source for back-light of a liquid crystal
display, or as a flat light source for illumination. Further,
if a flexible plate is used, it can also be used as a curved

light source or a display.

EXAMPLES
The fpllowing examples further illustrate the present

-invention in detail but do not limit the scope thereof.

Here, regarding the weight—averagelnolecular'weight and
number-average molecular weight, the polystyrene reduced
average molecular weight was obtained by gel permeation
chromatography (GPC) using chloroform as a solvent.
(0087}
Example 1
<Synthesis of polymeric fluorescent substance 1>

0.62 g (1.13 mmol) of
1.,4-dibromo-2,5-di(3,7-dimethyloctyloxy)benzene, 0.25 g
(0.37 mmol) of

N,N'-diphenyl-N,N'—di(3-methyl-4—bromophenyl)benzidine and



Further, the above-described Iight emtting device in plane formis a thin
self-light- emtting one, and can be suitably wused as a fIa&RIfIMOO%ource
sourc

for back-light of a liquid crystal display, or as a flat'li§ e for
illumnation. Further, if a flexible plate is used, it can also be used as

a curved light source or a display. EXAMPLES The follow ng exanpl es
further illustrate the present inventggn in detail but do not limt the
scope thereof. Here, regarding the weight-average nol ecul ar wei ght and
nunber - average nol ecul ar wei ght, the polystyrene reduced average nol ecul ar
wei ght was obtained by gel perneation chromatography (GPC) using

chl or of or mlasi5a gselfvent.’ -CAp§z)i dyldx anplee chasQud Hesis fapol oneFd€seal

fluorescent substance 1> 0.62 g (1.13 mol) of
1, 4- di br omtth2n5- dihe3 atndisiaihel aet thexykhenaene sy&tdm trad Cb@%éﬁf%ﬁt f
N, N - di phenyl - N, N -di (3- net hyl - 4- br onrophenyl ) benzi di ne and 20 June 2006 66

0.55 g of anZhrpbmgddly! MeER1ShAGSMhddn Ao ARG ADIRSRE!(aeifhe 11

at nrosphere in the reaction systemwas purged with an argon g _

was added 4810knel) dedleienGd FeB¥HbaLLY Y SROYEMhY oFCRALLILBA PAEY WY bY

bubbl i ng of an argon gas. Then,
to this mixed solution was added 0.96 g of
bis(1,5-cyclooctadiene)nickel(0), and the mixfure wasg stirred
for 10 minutes at room temperature, then, they were reacted
at 60C for 7 hours. The reaction is conducted in an argon gas
atmosphere. Afterthereaction, thissolutionwascooled, then,
poured info a mixed solution of 10 ml of 25% ammc;nia water/15¢
ml of methénol/SO ml of ilon exchanged water, and the mixture
is stirr'e;i for about 1 hour. ;I'hen, this mixed solution was
allowed to stand still, to find separation into two lafers.
The upper iayer was recovered, this solution was poured into
methanol to cause re-precipitation, and the produced
precipitation was recovered. This precipitation was dried,
then, solved in chloroform. This solution was filtrated to
remove insoluble materials, then, this solution was poured into
methanol to cause re-precipitation, and the produced
precipitation was recovered. This precipitation was dried
under reduced pressure to obtain 0.22 g of a polymer. The

resulted polymer is called polymeric fluorescent substance 1.

The polymeric fluorescent substance 1 had a polystyrene

reduced number-average molecular weight of 1.7X10', and a

polystyrene reduced weight-average molecular weight of 1.3




to this m xed solution was added 0.96 g of bis(1,5-cycl ooctadi ene) ni ckel
(0), and the m xture was stirred for 10 m nutes at roon1tena§ﬁgﬁéﬁdb6 t hen,
they were reacted at 60t for 7 hours. The reaction is conductéd in an
argon gas atnosphere. After the reaction, this solution was cool ed, then,
poured into a m xed solution of 10 ml of 25* ammonia water/150 m of

met hanol /50 m of ion exchanged watergzand the mxture is stirred for
about 1 hour. Then, this m xed solution was allowed to stand still, to
find separation into two |ayers. The upper |ayer was recovered, this

sol ution was, paured into nethanol to cause re-precipitation, and the
produced pr &cibit at8rs Wecteee v she Il Bner e tiintatsd i romast it i@thrgddien,
solved in chloroform This solution was filtrated to renove insoluéie
material s, THEAMeFHils aglandashcanelpvaredidtbe meldnmalt oo £ @R at ing
re-precipitation, and the produced precipitation was recovered. This

preci pi t at iU Wsl@irdedcrihadr bedduced pressure to obtain 0.22 g of a
polymer. The resulted polyner is called polyneric fluorescent substance 1.
The polyneric fluorescent substance 1 had a pol ystyrene reduced
nunber - aver age nol ecul ar wei ght of 1.7X104, and a polystyrene reduced

wei ght - average nol ecul ar wei ght of 1.3 20 June 2006 67 ><105. The structure

of the polyner egL%gﬁ;EgéLﬂgn1t e chayged nononmers is a random copol ymer,

and the nolar r&’ d7o™Trepeati Mis describe@el OW.
jNN

OM :

O
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Example. 2
{Synthesis of polymeric fluorescént substance 2>

A polymer was obtained in the same manner as in Example
1l except that the charging ratio of
1,4-dibromo-2,5-di(3, 7-dimethyloctyloxy)benzene to
N,N'-diphenyl-N,N"' ~-di(3-methyl- 4-bromopheny1)benzidine was
1:1. This polymer is called polymeric fluorescent substance
2.

The polymeric fluorescent substance 2 had a polysfyrene
reduced number-average molecular weight was 1.6X10! and a
polystyrene reduced weight-average molecular weight of 4.2
X10*. The structure of the polymer estimated from charged
monomersiﬁiarandomcopolymer,andthenmlarratioofrepeating

units is as described below.



25 <Synt hesis of polyneric fluorescent substance 2> A pol yner was obt ai ned
in the same manner as in Exanple 1 except that the chargi ng,4aid200k

1, 4-di brono- 2, 5-di (3, 7-di et hyl oct yl oxy) benzene to

N, N - di phenyl -N, N -di ( 3- net hyl - 4- br onophenyl ) benzidine was 1:1. This
polymer is called polyneric fluorescent substance 2. The polyneric

fl uorescent substance 2 had a pol ystyi&®ne reduced nunber-average nol ecul ar
wei ght was 1.6X10" and a polystyrene reduced wei ght-average nol ecul ar

wei ght of 4.2 X104. The structure of the polyner estimated from charged
nmononers is a random copol yner, and the nolar ratio of repeating wunits is
as described below. 20 June 2006 68 50 Exanple 3 50 <Synthesis of

pol yrmeric fluor e subsfiance/ 3> A pgl yner was o?ifined in the sane

manner as in Ex l'e 2 except [t haMe repl aci ng

1,4-dibro i (3, 7-di nmet hyf octyl oX &
1, 4-di br ono- , 7-di met hyl oct/yl oxy) benZeR ﬁik pol ymer  is called
pol ymeric flglorescent.substante 3. ToI yneric f ggcent substance 3
had a pol ystyren
50 / 50
Example 3

<{Synthesis of polymeric fluorescent substance 3>

A polyme; was‘obtained in the same manner as in Example
2 except that the replacing
1,4—dibromo—2,5—di(3,7—dimethyloctyloxy)benzene to
1{4-dibromo—2—(3,7-dimethyloctyloxy)benzene. This polymer
is called poiymeric fluorescent substance 3.

The polyrqeric fluorescent substance 3 had é. polystyrene
reduced number-average molecular weight was 1;6X10‘ and a
polystyrene reduced weight-average molecular weight of 5.0
X10'. The structure of the polymer estimated from charged
moneomers is a random copolymer, and the molar ratio of repeating

units is as described below.

50 / 50



reduced nunber-average nol ecul ar wei ght was 1.6X10 and a pol ystyrene
reduced wei ght - average nol ecul ar weight of 5.0 X11 04. The §?§ﬂﬁ§d@bg of

t he pol yner estimated from charged nononers is a random copol yner, and the
nolar ratio of repeating wunits is as described below. 50 / 50 20 June 2006
69 Exanple 4 <Synthesis of polyneric fluorescent substance 4> 0.41 g (0.75
mml ) of 1, 4-dibrono-2, 5-di (3, 7-di ngjghyl octyl oxy) benzene, 0.285 g (0.75
mol ) of 2,5-bis(4- bronDphenyI) 1- oxa- 3, 4-diazole and 0.55 g of

2,2 - blpyrldyl were charged in a reaction vessel, then, the atnosphere in
the reaction systemwas purged with an argon gas. To this was added 40 nd
of tetrahy8@kempian4 (dehydration solvent) deaerated previously by. bubbling
of an argon gas. Then, to this m xed solution was added 0.96 g of

bi s(1, 5- cyebpnchadiene¥npellgmedtc alddrieddnt WithywsnssigLsed for 10
mnutes at roomtenperature, then, they were reacted at 60t for 7 hours.

The reaction is @p@ﬂugtpd 8 @mmModnde® gas atnosphere. After the reaction,
this solution was coo then, poured into a m xed solutlon of 10 m of

25% anmoni 8, yag £5£dR08- 2k - ﬁﬁ(@ebhaﬁﬁlle/tﬁ%l@ct LR BRI 184 8rq and the

m xture is stirred for about hour xed sol ution mé%

al | oned torst poiqymdij | ofté{giﬁEEFE¥E¥556§Wbﬁfi?—iw9x5§¥?ﬁ§diazole and
0.55 g of 2,2'-bipyridyl were charged in a réaction vessel,
then, the atmosphere in the reaction system was purged with
an argon gas. To this was added 40 ml of tetrahydrofuran
(dehydration solvent) deaerated previously by bubbling of an
argon‘gas. Then, to this mixed solution was added 0.96 g of
bis(1, S-cyclooctadiene)nickel( 0), and the mixture was stirred
for id minutes at room temperature, then, they were reécted
at 60C for 7 hours. The reaction is conducted in an argon gas
atmosphere. Afterthereaction, thissolutionwascooled, then,
poured into a mixed solution of 10 ml of 25% ammonia water/150
ml of methanol/50 ml of ion exchanged water, and the mixture
is stirred for about 1 hour. Then, this mixed solution was
allowed to stand still, to find separation into two layers.
The upper layer was recovered, this solution was poured into
methanol to cause re-precipitation, and the produced
precipitation was recovered. This precipitation was dried,
then, solved in chloroform. This solution was filtratgd to
remove insoluble materials, then, this solution was poured into

methanol to cause re-precipitation, and the produced

precipitation was recovered. This precipitation was dried



The upper |ayer was recovered, this solution was poured into nethanol to
cause re-precipitation, and the produced precipitati on was rggayereds This
precipitation was dried, then, solved in chloroform This solution was
filtrated to renove insoluble materials, then, this solution was poured
into nethanol to cause re-precipitation, and the produced precipitation
was recovered. This precipitation wa§gQdried 20 June 2006 70 under reduced
pressure to obtain 0.19 g of a polymer. The resulted polyner is called
pol yneric fluorescent substance 4. The polyneric fluorescent substance 4
had a poly§h¥%§ne educed nunber-gvera e_nol ecul ar wei ght of 1.8X104, and
a pol ystyreney PN PHT AT Rr 5YeCRbRERuUP al PnEi §ht doPod nexx10FheThe
structure of t ol yner estimated fromthe charged nononers is a random
copol yner, T ROLYFerat f £ ¥ ed podimes L ufilueries ceadc subsd apsicod. 50
50 Exanple 5 <Synthesis of polyneric fluorescent substance 5> 0.41 g (0.75
mmol ) of 1, 4-di Bh&nBo2yBegicat uer eeeayt culs bayydenbadea Mo LBStyrehd. 75
mrol ) of 4,4'-dibronp-2,5-di(3,7-dinme thyloctyloxy)stilbene and 0.55 g of
2,2' - bi pyr rgducedr avothengeddmge medodduay essbghtt 8€n1,80€104, and a

polystyrene reduced weight-average molecular weight of 4.5

X10*. The structure of the polymer estimated from the charged

monomersisaarandmncopolymer,andthemolarratioofrepeating'

units is described below.

50 / 50

Example 5
{Synthesis of polymeric fluorescent substance 55

0.41 g (0.75 mmol) of
1,4-dibromo—2,5«di(3,7—dimethyloctyloxy)benzene, 0.488 g
(0.75 mmol)} of |
4,4‘—dibromo—Z,S-di(B,7-dimethyloctyloxy)stilbeneenui0.55g
of 2,2"-bipyridyl were charged in a reaction vessel, then, the

atmosphere in the reaction system was purged with an argon gas.



sphere in the reaction systemwas purged with an argon gas, 20 June
gggg ?1 To this was added 40 nml of t etrahydrof uran (dehydrgfjQn280&! vent)
deaerated previously by bubbling of an argon gas. Then, to this m Xed
solution was added 0.96 g of bis(1,5-cycl ooctadi ene)nickel (0), and the
m xture was stirred for 10 m nutes a} roomtenperature, then, they were
reacted at 60t for 7 hours. The react%onlls conducted in an argon gas
at nosphere. Afterthe reaction, this solution wascool ed,then, poured into a
m xed solution of 10 mM of 25% amonia water/ 150 m of nethanol/50 m of

i on exchangkel thakeras a0de N AL 6 &t ré%Yé’fLJ,’#‘?PQPL&#?@P&P%%E;?Q%E’BNGH’:’SS £ WO

this m xed solution was allowed to stan Ll ution uas hauced Tnt
ADRer e
lrrg%/ﬁ;?lbl Ighcause ?%a%%%ﬁ?gflcgﬁggﬁ%l%ﬁg B?oaﬂcg‘agﬁpe@iaﬁir;lt a'tI'PfSﬁ:V\ééPTh_
' y | | | ved in chl oroform S
recovered. ¢Hyis a6 i was, dr ik ed tB n,_ st _ : _
solution was filtrate c%.’(?;ﬁ ](r')ctgahrmves | %@@?ﬂb?ep%g?rfﬁl Séntjht?ﬂ’e Lm)gu(s:gljut I on

e I R TR T R S

precipitation _ : Il ed
o Pt Bt e BaRS gl e s v imacees s
had a pol YS%Y%&G reduced nu[rber-avegzgggcnz‘lﬁgfgnlwg V\B(liggf a(r)xlar-on -
a pol yst yP&EM Hed@ted Rpi%ht - Bhe sga gte gon g
atmosphere. Afterthereaction, this solutionwascooled, then,
poured into a rniiced solution of 10 ml of 25% ammonia water/150
ml of methanol/50 ml of ion exchanged water, and the mixture
is stirréd for about 1 hour. Then, this mixed solution was
allowed Eo stand still, -to find separation into two layers.
The upper layer was recovered, this solution was poured into
methanol to cause re-precipitation, and the produced
precipitétion was recovered. This precipitati'on was dried,
then, solved in chloroform. This solutiocn was filtrated to
remove insoluble materials, then, this solution was poured into
methanol to cause re-precipitation, and the produced
precipitation was recovered. This pPrecipitation was dried
under reduced pressure to obtain 0.24 g of a polymer. The
resulted polymer is called polymeric fluorescent substance 5.
The polymeric fluorescent substance 5 had a polystyrene
reduced number-average molecular welght of 7.3X10%, and a
polystyrene reduced weight-average molecular weight of 2.1
X10°. The structure of the polymer estimated from the charged

monomers is a random copolymer, and the molar ratio of repeating



X 105. The structure of the polyner estimated fromthe charged nononers is
a random copol yner, and the nolar ratio of repeating 20 Junen2QQ6 64 ts 1S
descri bed below. 50 Exanple 6 72 50 <Synthesis of polyneric fluorescent
substance 6> 0.41 g (0.75 nmol) of

1,4-dibronD-2,5-di(3,7-dinethyloctylg y) benzene, 0.379 g (0.75 mmol) of

1, 4-di br onp- 2- (2- (4- di phenyl am nophe ?I)etheryl)benzene and 0.55 g of
2,2"'-bipyridyl were charged in a reaction vessel, then, the atnosphere in
the reaction systemwas purged with an argon gas. To this was added 40 ni

of tetrahydnbtserps qédebydedt benosQl vent) deaerated previously by bubbling
of an argon gas. Then, to this m xed solution was added 0.96 g of

bi s(1, 5-cycl ooct adi ene) ni ckel (0), and the m xture was stirred for 10
mnutes at roomtenperature, then, they were reacted at 6000 for 7 hours.
The reaction is conducted in an,argon gas atnosphere. After the reaction,

this sol ution mas,cogred, tcen
25% ammmoni a wat-g g

water, and thednxture - . f _

pour ed igto ag!xed solution of 10 m of
006 73 pibranol /50 m of ion exchanged

56 / 50

Example 6
{Synthesis of polymeric fluorescent substance 6>

0.41 g (0.75 mmol) of
l,4-dibromo-2;5—di(3,7-dimethyloctyloxy)benzene,'0.379 g
(0.75 mmol) of
1,4-dibromo-2-(2-t4—diphenylaminophenyl)ethenyl)benzeneand
0.55 g of 2,2'-bipyridyl were charged in a reaction vessel,
then, the atmosphere in the reaction system was purged with
an argon gas. To-this was added 40 ml of tetrahydrofuran
(dehydration solvent) deaerated previously by bubbling of an
argon gas. Then, to this mixed solution was added 0.96 g of
bis(l,5-cyclooctadiene)nickel(0),andthenﬁxturewasstirred
for 10 minutes at room temperature} then, they were reacted
at 60°C for 7 hours. The reaction is conducted in an argon gas
atmosphere. Afterthereaction, thissolutionwasccoled, then,

poured into a mixed solution of 10 ml of 25% ammonia water/150




is stirred for about 1 hour. Then, this m xed solution was allowed to
stand still, to find separation into two layers. The upper Joaygs 206
recovered, this solution was poured into nethanol to cause
re-precipitation, and the produced precipitation was recovered. This
precipitation was dried, then, solved in chloroform This solution was
filtrated to renove insoluble materiyal s, then, this solution was poured
into methanol to cause re-precipitation, and the produced precipitation
was recovered. This precipitation was dried wunder reduced pressure to
obtain 0.05 g of a polynmer. The resulted polynmer is called polyneric

f I uor escent™s s Matdwarm 1 /5 rdolofimdoine ekichangede fa taths hadc e e hastare
pol ystyrene reduced nunber-average nol ecul ar wei ght of 1.1X105, and a
pol yst yr ene-% eithieee def ght abavet aljehomt ec Witesn Wetighdé mfxdd 650 X403 0on THES

structure of the polyner estimated fromthe charged nononmers is a random
copol yier, edd@wds trplstrandis ol 1, repeRIidiGsepHid e1di Ho66T {hEd heLowt 50 |
u

50 20 June 2006 74 Exanple 7 <Synthesis of polyneric fluorescent

0.365 g (0.75 mml) of 2,6-dibrono-1, 5-di (3, 7-di nethylocC al

and methanol to cause re-precipitation, and the produced
precipitation was recovered. This precipitation was dried,
then, solved in chloroform. This solution was filtrated to
remove insolublematerials, then, this solution was poured into
methanol to cause re-precipitation, and the produced
precipitation was reco&ered. This precipitation was driead
under reduced pressure to obtain 0.05 g of a polymer. The
resulted polymer is called polymeric fluorescent substance 5.
The polymeric fluo;:escent substance 4 had a polystyrene
reduced number-average molecular weight of 1.1X10°, and a
polystyrene reduced weight-average molecular weight of 4.6
X10°. The structure of the polymer estimated from the charged
monomers is a random copolymer, and the molar ratio of repeating

units is described below.
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st ance

7> 0.41 gThe. #Hperolhyet: was4raebvaﬁea2,énﬂs(éoiaéiﬁ§t@¥%§§%§§§§§%§§@26“61

ene



0.55 g of 2,2'-bipyridyl were charged in a reaction vessel, then, the

at nosphere in the reaction systemwas purged with an argon ﬂ@ﬁuw@@ﬂ%his
was added 40 ml of tetrahydrofuran (dehydration solvent) deaerate

previ ously by bubbling of an argon gas. Then, to this m xed sol ution was
added 0.96 g of bis(1,5-cyclooctadiene)nickel (0), and the m xture was
stirred for 10 mnutes at. roomtenpgrature, then, they were reacted at
60t for 7 hours. The reaction is conducted in an argon gas atnosphere.
After the reaction, this solution was cool ed, then, poured into a m xed
solution of 10 m of 25- amonia water/150 m of nethanol /50 m of ion
exchanged water, and the mxture is stirred for about 1 hour. Then, this
m xed solution was allowed to stand still, to find separation into two

| ayers. Th&ampler A ayer was recovered, this solution was poured into

met hanol to cause re-precipitation, and the produced precipitation was

recover ed. (ERh3$hR&AG RIf FPd1Gmarae F1eshesddeh, s80k¥8HckN7shl orof orm This
solution was filtrated to renove insoluble materials, then, this solution

was poured into g0gduge (3088 fmo18t Ragnol to cause re-precipitation, and the
produced precipitation was recovered. This precipitation was dried under

reduced presgupepiemeltaisn 4. f I¥%§§ € te yger is

call ed polyneric flﬁorgégeﬁgiﬁﬁggﬁgﬂé}dyl %ﬁg-ﬁ%?égé#%Uogéggénge

subst ance ?Ohgg ﬁmgghygkyrene reduced nunber-average nol ecul ar wei ght of
da '

1.1X104, an
2,6-dibromo-1,5-di(3,7-dimethyloctyloxy)naphthalene and

0.55 g of 2,2"'~-bipyridyl were charged in a reaction vessel,
then, the atmosphere in the reaction system was purged with
aﬁ‘argon gas. To this was added 40 ml of tetrahydrofuran
(déhydration solvent) deaerated previously by bubbling of an
argon gas. Then, to this mixed solution was added 0.96 g of
bis(1,5-cyclooctadiene)nickel{0), and the mixture was stirred
for 10 minutes at room temperature, then, they were reacted
at 60C for 7 hours. The reaction is conducted in an argon gas
atmosphere. Afterthereaction, thissolutionwascooled, then,
poured into a mixed solution of 10 ml of 25% ammonia water/150
ml of methanol/50 ml of ion exchanged water, and the mixture
is stirred for about 1 hour. Then, this hixed solution was
allowed to stand still, to find separation into twb layers.
The upper layer was recovered, this solution was poured into
methanol to cause re-precipitation, and the produced
precipitation was recovered. This precipitation was dried,
then, solved in chloroform. This solution was filtrated to

remove insoluble materials, then, this solutionwas poured into



pol ystyrene reduced wei ght-average nol ecul ar weight of 5.3 X104. The
structure of the polynmer estimated fromthe charged nononersg) jge2oh@ndom
copolymer, and the nolar ratio of repeating wunits is described bel ow 50
50 Exanple 8 <Synthesis of polyneric fluorescent substance 8> 1.65 g (3.00
mol ) of 1, 4-dibrono-2,5-di (3, 7-di net hyl octyl oxy) benzene, 1.69g (3.00
mmol ) of 4,4"-di(trifluoronethylsul fegxgy)-3,3"-diethoxystilbene and 2. 2 g
of 2, 2' -bipyridyl were charged in a reaction vessel, then, 20 June 2006
76 the atnosphere in the reaction systemwas purged with an argon gas. To
this was added 160 ml of tetrahydrofuran (dehydration solvent) deaerated
previ ous| y®B6¥RBOERI tRg catisen re-RIegas. tatiem, ardtthe praddcedl ution was
added 3.84 g of bis(1,5-cyclooctadiene)nickel (0), and the m xture was
stirred fBFe¢dPitAtieos wasr gemoveredr.at Thes plreriptiteyt wer evdeaftagh at
60C for 7 hours. The reaction is conducted in an argon gas atnosphere.

Af ter the wederivaduchispselsuren teasbtadhned,. 1t2hen,of RO U ELhrhdé- 0 apyHd xed
solution of 40 m of 25% amonia water/ 600 m of methanol /200 m of ion

exchanged maseltedmb iyme it vatleld pelynidete FruaRMtedt MWt athany this
m xed sol uti on was

The polymeric fluorescent substance 7 had a polystyrene
reduced number-average molecular weight of 1.1X10*%, and a
polystyrene reduced weight-average molecular weight of 5.3
X10*. The structure of the polymer estimated from the charged

monomers is a random copolymer, and the molar ratio of repeating

units is described beloﬁv. '
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Example 8
{Synthesis of polymeric fluorescent substance 8>

1.65 g (3.00 mmol)} of
1.4-dibrome-2,5-di(3,7-dimethyloctyloxy)benzene, 1.69g
(3.00 mmol) of
4,4'—di(trifluoromethylsulfoxy)—3,3’—diethoxystilbene and

2.2g0f2,2'-bipyridyl were charged in a reaction vessel . then,



allowed to stand still, to find separation into'two |ayers. The upper

| ayer was recovered, this solution was poured into nethanolydQne 2006
cause.re-precipitation, and the produced precipitation was recovered. This
precipitation was dried, then, solved in chloroform This solution was
filtrated to renove insoluble materials, then, this solution was poured
into nethanol to cause re-precipita %on, and the produced . precipitation
was recovered. This precipitation was dried under reduced pressure to
obtain 0.14 g of a polyner. The resulted polyner is called polyneric
fluorescent substance 8. The polyneric fluorescent substance 8 had a

pol ystyrengner SHEbET tRkeradetiBhe %mwo_eé@?hxgtedlwﬁﬂoé!n rA
pol ystyrene reduced weil ght -average nol ecul ar weight of 1.0 X 105. “The

structure gfgt h%&%h&@&ag%&&@& gl%éf {nﬁ.”&f Q;ét%?fﬁ%%%awrﬁe%%a%éﬁnt S is

nmononers is a random copolymer, e nol ar repeatrng
Cescr e §E1 A PRl 26000 BINESY L B Gl 25k
soronet o & SIS MV R R I L% T
(Al drich, 21251( fr,QS-gygfgoggg!ile\rll\%r)(Iali%ikseicelo\ﬁdari]g t‘i‘n%l Ilrjue.{:]gure was stirred
for 10 minutes at room temperature, then, they wefe reacted
at 60C for 7 hours. The reaction is condqcted in an argon gas
atmosphere. Afterthereaction, thissolutionwascooled, then,
poured inte a mixed solution of 40 ml of 25% ammonia water/600
ml of methanol/200 ml of ion exchanged water, and fhe mixture
is stirred for about 1 houxr. Then, this mixed soiution was
allowed to stand still, to find separation into"tlwo layers.
The upper layer was recovered, this solution was poured into
maethanol to cause. re-precipitation, and the produced
precipitation was recovered. This precipitation was dried,
then, solved in chloroform. This solution was filtrated to
remove insoluble materials, then, this solution was poured into
methanol to cause re-precipitation, and the produced
precipitation was recovered. This precipitation was dried
under reduced préssure to obtain 0.14 g of a polymer. The
resulted polymer is called polymeric fluorescent substance 8.

The polymeric fluorescent substance 8 had a polystyrene

reduced number-average molecular weight of 1.8X10*, and a

polystyrene reduced weight-average molecular weight of 1.0

X10°. The structure of the polymer estimated from the charged



(30 M) and to this was added 30 m of an aqueous solution of potassium
carbonate (238 ng, 1.73 mml). Further, 20 June 2006
tetraki s(triphenyl phosphi ne) pal | adium (1.27 ng, 1.09x10-6 nmml) was added,
and the m xture was heated under ref lux for 20 hours. After cooling, the
solution was separated, and the orgamgic |ayer was washed with water. This
organi c | ayer was dropped into nethanol (300m ), and the deposited
precipitate was filtrated off. The precipitate was purified by silica gel
chromat ography (toluene), to obtain a polyner. Then, obtained pol ynmer was
di ssol ved MRTCEPGENES ﬁorqd‘r@mf:@palym@n:utamthamcslantrmtumoarx@pwm ni a
water were mxed in a closed 20 June 2006 78 bottle, and stirred for 3
hours at rHBhtEelfefasgrdbedf bedowtanding still and being separated into
toluene and water, the toluene |ayer was recovered. This solution was
poured into nethanol and stirredy; and produced precipitation was filtrated
off. After washing i} methaphol, dried under reduced pressure for 2 hours
at 50t, 231ng. ob’ﬁ&Pgﬁe(\ugg\ob alned The resulted polyner is called

pol ymeric fluyasescent - substanc [, P > BEtuor escent substance 9 had a
polystyren-¢a;2v--d wei ght of 2.6x104, and wei ght
average nol ged 7. The Yo¥yner structure expected from
t he chargéﬂ)'r_ , g_copolyner and nolar ratio of
repeatlng ni'ts|i ‘a. 0*50 Exanpl e 10
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Example 9 |
{Synthesis of polymeric -'fluorescent substance 9>
Under argon. atmosppere . 1,4-bis(propylene

boronate)-2,5-di(3, 7-dimethyloctyloxy) {321 mg, 0.575 mmol) ,
4, 7-dibromo-benzothiadiaiol (161 mg, 0.547 mmol) and aliquat?
336 (Aldrich, 221 mg, 0.547 mmol) were dissolved in toiuene
{30 ml) and to this was added 30 ml of an agueous solution of
potassium carbonate (238 mg, 1.73 mmol). Further,
tetrakis(triphenylphosphine)palladium (1.27 mg, 1. 09x1-0“6
mmol) was added, and the mixture was heate_d under reflux for
20 hours. After cooling, the solution was separated, and the
organic layer was washed with water. This organic layer was dropped
into methanol (300ml), and the deposited precipitate was filtrated off. The
precipitate was purified by silica gel chromatography (toluene), to obtain a
polymer. Then, obtained polymer was dissolved in toluene to prepare a

solution. This sclution and 25% ammonia water were mixed in a closed



<Eval uation of fluorescent property> A 0. 2 w %solution of the polyneric
fluorescent substance 1 in chloroformwas spin-coated on ao guaht3ody ate to
make a thin filmof the polyneric fluorescent substance 1. The 20 June
2006 79 fluorescent spectrumof this thin filmwas neasured by using a

fl uorescent spectrophotoneter (850 manufactured by Hitachi Ltd.). In the
same manner, the fluorescent spectruf of the polyneric fluorescent
substances 2 to 9 was neasured. The polyneric fluorescent substances 1 to 9
all had strong fluorescence, and showed fl uorescent peak wavel engt hs shown

Fl uor escont R AR B aaT R ThEG Horvasrinbp it CARER S SHAREMA apg,
pol ymor | cotinaPERECHY BB3bARGE S8R0k FE b o BETAEN S ace <a72
pol yer | CL RSB BE0B 2L HR LTS B0 g 48PSt TG T erierh BP gt e & bet ance 9570
Conpar at iﬁ’r%cfp%@a@ér? wlas filtrated off. After washing in methanol, dried under
reduced pressure for 2 hours at 50C, 231mg of polymer was obtained. The
resulted polymer is called polymeric fluorescent substance 9.
Polymeric fluorescent substance 9 had a polystyrene-reduced
number-average molecular weight of 2.6x104, and weight-average
molecular weight of 7.6x104. The polymer structure expected from the

charged monomer is an alternating copolymer, and molar ratio of repeating

units is as following formula.
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Example 10
{Evaluation of fluorescent property>

A0.2wt% solutionof thepolymericfluorescent substance
1 in chloroform was spin-coated on a quartz plate to make a

thin film of the polymeric fluorescent substance 1. The



<Synt hesis of polyneric fluorescent substance 10> A pol yner was obtained in
the same manner as in Exanple 5 except that the replacing 2@ Jpeoa06 80
1, 4-di brono- 2, 5-di (3, 7-di et hyl oct yl oxy) benzene to

2, 7-di bronp-9, 9-di octyl -fluorene. This polynmer is called polyneric
fluorescent substance 10. The polynepj fl uorescent substance 10 had a

pol ystyrene reduced nunber-average rol ecul ar wei ght was 1.3X105 and a

pol ystyrene reduced wei ght-average nol ecul ar wei ght of 4.5 X105. The
structure @f the polyner estimated from charged nononmers is a random
&Hﬂrteﬁéeﬁﬁ:l fPeciaig of thpeathhy £ihmtwassnessdesdrbpakeg ow.

copol yner,
50 50 Exanpl e 11 <Eval uation of fluorescent property> A 0.2 w % chl orof orm

sol uti on oft bbEgRessent|spectrephoteubseantess m@suSpc tucedt og oLyt Z,
to forma th|n filmof polynmeric fluorescent substance 5. A thin film of
pol yneri c Lffudr estenthsubstanmeniérwashéof ledrbBckie SPR ML +Hae

ul traviol et visible absorption spectrum and fluorescent 20 June 2006 81
spect rum apolymerichfhubrbrsener sumBaswced By tésing;fs Uhd 4 Y4 et
Thepolymericfluorescentsubstances1tx)9allhadstrong

fluorescence, and showed fluorescent peak wavelengths shown

in the following Table 1.

_Table 1

Polymeric fluorescent substance Fluoresceﬁtpeakwavelength

(nm)
Polymeric fluorescent substance 1 416
Polymeric fluorescent substance 2 418
_Polyméric fluorescent substance 3 422
Polymeric fluorescent substance 4 450
Polymeric fluorescent substance 5 472
Polymeric fluorescent substance 6 | 456
Polymeric fluorescent substance 7 416
Polymeric fluorescent substance 8 452
Polymeric fluorescent substance 9 570

Comparative example 1
{Synthesis of polymeric fluorescent substance 10>

A polymer was obtained in the same manner as in Example

5 except that the replaéing



vi si bl e absorption spectrophotoneter (UV3500 manufactured by Hitachi,
Ltd.) and a fluorescent spectrophotoneter (850 manufacturedPyne 2006
Hitachi, Ltd.), respectively. For calculation of fluorescent strengt a
f1 uor escent spectrumexcited at 350 nm was used. The area of f1 uor escent
spectra plotted agai nst wave-nunber gn the absci ssa was di vided by the
absorption at 350 nm to obtain a rgﬁatlve val ue of the fl uorescent
intensity. The relative value of fluorescent intensity of the polyneric
fluorescent substance 5 obtained in Exanple 5 was 8.8, and the relative

val ue of f1poresseshol pt gngh L atikRtn E@Eﬁl 5%§5§§? substance 10
obtained in Cbnparat?ve Exagg 2 1%&% QQB lq%g < yg%%esis of.
pol y(9, 9- d20¢1d15f&ﬂée@e§>dgg %lgfl%orgthtyTﬁigO§SE$%eWaisO%% 1egd in the

same manner as in Exanple that using o

2,7- d|brcngbf&ﬁgfaémgyﬁoféggég esags ﬁggoqsr Pol y(9, 9-di octyl fl uorene)

obtalned had polystyrene uce er-average nol ecul ar wei ght was
4.3X104 and a il ced wei ght - aver a | ecul ar weight of 1.1
X105. <Product i on a éxgﬁigﬁu& ) b ‘gp(f s&e@gcﬁwrlrg Ib?‘i?spg%lﬁ%gi’ﬁ@ﬁeon
which an T haqd been nade at_a thickness of 150 nn1accgrd|ng to a
sputtering %aﬁﬁﬁdy AV agpgngbecular weight was 1.3X10° and a

polystyrene reduced weight-average molecular weight of 4.5

X10°. The structure of the polymer estimated from charged

monomers i1s a random copolymer, and the molar ratio of repeating

units is as described below.
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Example 11
<Evaluation of fluorescent property>

A 0.2 wt? chloroform solution of polymeric fluorescent
substance 5 was spin-coated on quartz, to form a thin film of
polymeric fluorescent substance 5. A thin film of polymeric
fluorescent substance 10 was formed in the same manner. The

ultraviolet visible absorption spectrum and fluorescent



filmhaving a thickness of 50 nmwas fornmed using a solution (Baytron,

manuf actured by Bayer) of poly(ethyl enedi oxythi ophene)/pol ysgyrenggigl fonic
acid by spin coating, and the filmwas dried at 120t for 10 mnutes on a

hot plate. Next, poly (9,9-dioctylfluorene) and the polyneric fluorescent
substance 1 were m xed at a wei ght ragllo of 50:50, and spin-coated using a
tol uene solution prepared so that theé total amount was 1.5 W% to forma
filmhaving a thickness of about 100 nm Further, this filmwas dried at
80t for 1 hour under reduced pressure, then, lithiumfluoride was

vapor - depos¥ P88t BUM@ £t hes @ hd ncfat e be ffeals UrayEhy u%*‘i'ng‘ #H‘.LW?‘% iolet
vapor -deposited at 25 nm and al um num was vapor -deposited  at 8 nm-as a

t hode, t oV bllle e tes quop: d it t f
S Ctom aas 1 1o BXa0 6 Tor o VR Ao (AR hafle act S dRohes

vacuumwas 1 to 8X10-6 Torr. Voltage was appli e resu

to give EL Hitghinibsdon ahdosm PohyrBEEEnE! Hg%%%?ﬁﬁko%%g%tt%gﬁ tetl;ot The

strength of EL [|ight em ssion was approxi mat n“proporti he
current demiufiactihed byiH@RHOf L8 e ¢y ed aver 1 cd/nP at
about 3.1 V. The device showed the naifqrrﬁéb%%te]’f%%ﬁ&'en ﬁroqa]jff AR and

e e nar et SRS UL TR S B
12 except nhaiapohyéd. -THOGN S h¥OF BRS e o LOEL ps(.)glzélcn?{'é Cplzootﬁjggeagza%%%t
wave-number on the abscissa was divided by the absorption at
350 nm, to obtain arelative value of the fluorescent intensity.
The relative value of fluorescent intensity of the
polymeric fluorescent substance 5 obtained in Example 5 was

8.8, and the relative value of fluorescent intensity of the

Polymeric fluofescent‘shbstance 10 obtéined in Comparative

Example 1 was 6.0.
Example 12
<Synthesis of poly(9,9-dioctylfluorene)’

Poly(B,9-dioctylfluorene)wasobtainedinthesamemanner

as in Example 5 except that using only
2,7-dibromo-9,9-dioctyl-fluorene as a monomer.
Poly(9,9-dioctylfluorene) obtained had a polystyrene

reduced number-average molecular weight was 4.3X10? and a
polystyrene reduced welght-average molecular welght of 1.1
X10°. |
<Production and evaluation of the device>

On a glass substrate on which an ITC film had been made

at a thickness of 150 nm according to a sputtering method, a




[ t substance 5 were
83 fluorescent substance 10 and the polyneric fluorescen
m xed at a weight ratio of 63:27:10 and used, instead of “Sﬁo?ﬁneZOE)ﬁ

pol y(9, 9-di octyl fluorene) and the polyneric fluorescent substance

' [ to give EL light emi ssion from
Vol t age was applied on the resulted device, | m s: '
[ n substance 3. Thg strength of EL light em ssion wa
o o ot ol g eecent g?ent density. The | um nance of this

approximately in proportion to the cu . .
dg\ei ce reachgd over 1 cd/n2 at about 4.2V. The device showed the naxinum
EL efficiency of 1.71 cd/A and the maxi num | um nance of 6087 cd/ng.

Exanpl e 14 filgprhaesng &fthickness of 50 nm was formed using a solution
pol 31(39, 9-di i soanyl fl uorene-co-9, 9-di octyl fl uorenecs >

poIy(9,9-di(B@?ﬂrbﬁlugaﬁagagqu%e%-@bﬁggyékguqﬁgngé ngﬁgﬂg?éained in the

[ l e 5 except I Ng, _
S oy oo o ok i ot " di,bronon-9, 9-di octyl -fl uorene at

2,7-dibrompéﬂﬁ%é&ﬁ?ﬁ%ﬁgé%ﬁgyghﬁthéﬂgg(égﬂgﬁgxﬁgqggﬂ{ﬁQR§9| tidrivie)

mol ar ratio of 1:1. I 'T'soanyl .
e b I TR PN LD T ol pdilols
o oduced 1 O R HSOD AN SN Rofhid O dEeteTstubaane) and the
pol y(9, 9- digiS Qi 1Td ¥RLEDE G2 gﬁglsggg IeflI ltjvoerreenr?l)i’xetdhaet a weight ratio
of 50:50, and spin-coated using a toluene solution prepared
sb that the total amount was 1.5 wtd, to form a film having
a thickness of about 100 nm. Further, this film was dried at
80C for 1 hour under reduced pressure, tﬂen, lithium fluoride -
was vapor-deposited at 0.4 nmas a cathode b"uffer layer, calcium
was vapor-deposited at 25 nm and aluminum was vapor-depositéd'
att 40 nm as a cathode, to produce a polymer LED. In any vapor
deposition, the degree of vacuum was 1to8X107® Torr. Voltage
was applied on the resulted device, to give EL light emission
from Polymeric fluoresceht substance 1. The strength of EL
light emission was approximately in proportion to the current
density.
The luminance of this device reached over 1 cd/m? at about
3.1 V. The device showed the maximum EL efficiency of 0.94 cd/A
and the maximum luminance of 6920 cd/m?.
Example 13
<Production and evaluation of the device>

A polymer LED was produced in the same manner as in Example

12 except that poly(9,9-dioctylfluorene), the polymeric



20 June 2006 84 polyneric fluorescent substance 2 and the polyneric
fluorescent substance 8 were m xed at a weight ratio of 63:333&#)13@% used,
i nstead of use of poly (9, 9-dioctylfluorene) and the pol yneric S40rescent
substance 1. Voltage was applied on the resulted device, to give EL |ight
em ssion from Polyneric fluorescent substance 8. The strength of EL |ight
em ssion was approximately in proportggn to the current density. The

| um nance of this device reached over 1 cd/nR at about 3.9V. The device
showed the maxi mum EL efficiency of 0.93 cd/A and the maxi mrum | um nance of
6234 cd/ nR2. Conparative exanple 2 <Production and eval uation of the device>
A pol yner LEBURESSgeadusadshandee ShrendtiierpeByher EXafpli8red2espcept that
onlypoly(9, 9-dioctylfluorene) was used, instead of use of

pol y(9, 9- di 88bglthhger &nedreand Wehe afoh Wl dice rfaltyer 8FCEH!t 2§9E§t§1§'5qasled
Vol tage was applied on the resulted device, to.give EL [ight emssion from

pol y(9, 9- di busyeatlunt ene) of TELy (9 eASELYCf1 Ebubrghb 11%?1?3&19@ of¥heriq.

approximately in proportion to the current” density. um nan

devi ce reachibmonyeted t COMBEL ahcabputyo iy £Yb ng}‘ren W G %'L‘;E %C%/%%@%Wm

EL efficiency of 0.09 cd/A and the maxi mum nce” of

PftgpggLgnggugﬁgfg?ﬂiéggﬁfEﬁ?igﬁgﬁggﬂgs@&%ﬁefkomiPXEQ&E%RCSPR&%r%gE%g
substance 3. The strength of EL light emission was
approximately in proportion to the current density.

The luminance of this device reached over 1 cd/m? at about
4.2V. The device showed the maximum EL efficiency of 1.71 ¢d/a
and the maximum luminance of 6087 cd/m?.

Example 14
<Synthesis of
poly(g,9-diisoamylfluorene—co«Q,Q-dioctylfluorene)>
poly(9f9-diisoamy1fluorene-co—9,9—dioctylfluorene)
was obtained in the same manner as in Example 5 except that
using, as monomers, 2,7-dibromo-9,9-diisoamyl-fluorene and
'2;7-dibromo-9,9—dioctyl—fluorene at molar ratio of 1:1.
poly(9,9—diisoamylfluorene-co-9,9—dioctylfluorene)
obtained had a polystyrene reduced number-average molecular
weight was 1.7X10° and a polystyrene reduced weight-average
molecular weight of 6.5X10°.
(Production and evaluation of the device>
A polymer LED was produced in the Same manner as in Example

12 except that

poly(g,9—diisoamylfluorene-co—9,9~dioctylfluorene), the



nsportin roperties, and can be used suitably as a 20 June 2006 85
}{ShfPenitt?ng ngterial and/ or a charge transporting naterlébjuﬁgﬁo@plygfgo
LED. The polyneric fluorescent substance of the present invention can al’s
be used as a dye for laser, a material for organic solar cell, an or?ﬁ_
sem conductor for organic transistor, and a material for conductive |nt
film Further, a polynmer LED obtaing@wby using this polymeric fluorescen
substance shows |ower voltage and high el ectol um nescent eff!chenc¥.
Therefore, the polyner LED can be suitably applied as back-light o farm
liquid cryskalyeesit &luotesicen tarulas t Agdd 2501 §Beigh 1GMa4ed, T@EHBEQP%H&‘

for illumnation, and a display device such as aflat pane I'Sp

ypbsramde @o i ;| 006, -86- Al 1. A
segnment t arde doterBliniXe@ntt Bh@ek bke. r 201 JWE 63 :%?1:1%6 QAL
po?yneric fl uorescent substance show ng ?Iuorescence i’n “t’He S8 tfate

and havi ng imstela® byress Jeadagd gwfl"a%b%‘ﬁ'irﬂ%@@f%@[ ﬁgg;g%rggﬁgggzt o

108, which conprises one or nore repeating un
(1), el Sl o U 88 ST RO o
sel ected f gerrLalkkoxy g%?“@ﬁ’lﬂfﬂﬂ WS S YIS tP%tl%jnevgfch falrhoalleksocxeyntgr oup:
aryl oxy groups and aryl al koxy

substance 8. The strength of EL ;ight emission was
approximately in proportion to the current density.

The luminance of this device reached over 1 cd/m* at about
3.9V. The device showed the maximum EL efficiency of 0.93 ¢d/a
and the maximum luminance of 6234 cd/m’.

Comparatiﬁe example 2
<Production and evaluation of the device)

A polymer LED was produced in the same manner as in Example
12exceptthatonlypoly(Q,9-dioctylfluorene)wasused,instead
of use of poly(9,9-dioctylflucorene) and the polymeric
fluorescent substance 1. Voltage was applied on the resulted
device, to give EL light emission from |
poly(9,9-dioctylfluorene). The intensity of EL light emission
was approximately in proportion to the current density.

The luminance of this device reached over 1 cd/m? at about
4.6V. The device showed thelnaximunyEL efficiency of 0.09 cd/a
and the maximum luminance of 749 cd/m?.

The polymeric fluorescent substance of fhe present

invention shows strong fluorescence and/or excellent charge

transporting properties, and can be used suitably as a




groups, and one or nore repeating units of fornmula (2): -Arl- (2) 15
wherein Ar, represents a different group fromthat of forrrulqu&l)e,zoﬁgd t he
repeating unit of fornmula (2) is selected fromrepeating units of Tornul a
(8): ('3) C 20 (8) wherein R13 and R16 each independently represent a group
sel ected fromal kyl groups having | 8o 20 carbon atons, al koxy groups
having 1 to 20 carbon atons, al kylthio 25 groups having 1 to 20 carbon
atons, al kylsilyl groups having 1 to 60 carbon atons, aryylam no groups
having 1 toy €24 QURS: ' 6 6 rhon _atons,
aryl oxy gr oulr'cl)és]:1 havl?%gtgh?o %@%%Arjbglr? atongéﬂa%%it%%ns%rogﬁ:ﬁg%%%ﬁ§l§%o 60
carbon ato l.am ou havi t0-60 carbon atons, arylaikyl
groups ha\r/!?Eo n%%%ﬁgg%c%boﬁﬁaet g\réé'%gg%lcalfg&weﬁlc&@ﬁss g\%’ltr?él ] é@e
carbon ato A (silyl groups having 7 .to 60 carbon atons,
aryl al kyl a neosség}%%)ég’%hgéio gcé;nta s?gg?l Hﬁ&dﬁgé ¥ LoF i%?‘c’){in Hngrgrial
aryl al kenyl s having 8 to,60 carbon atons, arylal kynyl groups having
8 to 60 carftg%l;l% Sﬁg‘,c ﬁ(?ﬁ'(?\’fafzg 'h@PePBE?EPFcs%#ﬁ%l}ﬁﬂcéP&ﬁ@rh@vgﬁgiﬂ to
60 car bon %toms az:d cyano_group, c and d each independently represent an
i nteger of “TGUSFSEOTheHNE g MBteFiad, Eor conduative shim Tdlmay be the
sane or di },fergnt; when d 5 is 2 or nore, a plurality of RL6s may be the
sane or di fPEEERE: Re@OlgiE JER wprined bEumeingubhls polymearizene ring
are groups_ selected from al koxy groups, aryl groups substituted with an
al koxy gr olipUCEEFLERF FURRIAndr) s sl koier (rolbage RiddahdgRl5 each
independentlg reEres_ent a %roug.sgal ected from hydrogen atom al kyl groups
electoluminescent ef iclency. Therefore, the polymer LED can

be suitably applied as back-light of a liquid crystal display
deviceoralight source in curved orplane formfor illumina‘tion .
and a display device such as a fl&t panel display of segment

type or of dot matrix, -and the 1ike.



having 1 to 20 carbon atons, aryl groups having 6 to 60 carbon atons,
aryl al kyl 10 groups having 7 to 60 carbon atons, nonoval ent aﬁtgﬁgﬁ¥%lic
conmpound groups having 4 to 60 carbon atonms and cyano group; gmo or nore
of R13 to R16 may be connected to forma ring; and further, when one or
nore of R13 to R16 is a group containing an al kyl chain, one or nore of a
met hyl group, nethylene group and nethine-#roup constituting the al kyl
chain may be substituted with a group 15 containing a hetero atom fornula
(9): R17 20 f (9) wherein R17 and R20 ea€li . AlMSpendently represent a group
selected fromal kyl groups 25 having 1 to 20 carbon atons, al koxy groups
having 1 to 20 carbon atons, allcylthio groups having I to 20 carbon atons,

al kyl silyl groups havi ng,l rbon ato al kyl, am_no groups having 1
to 40 carbon at oms,ﬁar yl A&‘%ﬁ%@ﬁi@%ﬁ@%ﬁ%qﬁﬁm QPW%?%?WMOI!R
groups havi ng staté andf PALER ' i 6 10.6 ar bon
atons, arylam no gr&(;uap‘)\gﬁglaa&ii%}]g 6 t%r%%x%:{girl o?e’g‘t[‘%?r@‘ggtﬁ%w‘@?é?gﬁgp@o
having 7 t& 6008aviich camprises aneydrahbumy tgiti(ﬁgnﬁm’e@ﬂ'%lﬂa(%: 60 carbon atons,
20 June 2006 -88 arylal kylsilyl grou lng 7 to 60 carbon atons,

aryl al kyl am no groups having 7 to 6 n atons, aryl al kenyl groups
having 8 to 60 carbon atons, arylalk Haroups having 8 to 60 carbon
atons, noroval ent heterocyclic conpouRg«groups having 4 to 60 carbon atons
and cyano group; e represents an integer f 0 to 5; f reppesents an 5

integer of 0 to 3; when e is 2 or nore adplurality of S may be the sane
or different wheteimRi, Rs R3 and Rymemeh iralepéndently ryprefentd @sdfopknatorh RpaSame or

different; ,R13 .
10° " substituent, and at least one of R,, R,, R, and R, is a group selected from alkoxy

groups, aryl groups substituted with an alkoxy group, aryloxy groups and arylalkoxy
groups,
and one or more repeating units of formula (2):
-Anr- @
15  wherein Ar, represents a different group from that of formula (1), and the reﬁeating
unit of formula (2) is selected from repeating units of formula (8x:

(7).

20 - s
(Fi) d ®

wherein R ; and R, each independently represent a group selected from alkyl groups
having 1 to 20 carbon atoms, alkoxy groups having 1 to 20 carbon atoms, alkylthio
25 groups having 1 to 20 carbon atoms, alkylsily! groups having 1 to 60 carbon atoms,
alkylamino groups having 1 to 40 carbon atoms, aryl groups having 6 to 60 carbon
atoms, aryloxy groups having 6 to 60 carbon atoms, arylsilyl groups having 6 to 60
carbon atoms, arylamino groups having 6 to 60 carbon atoms, arylalkyl groups
‘having 7 to 60 carbon atoms, arylalkoxy groups having 7 to 60 carbon atoms,
30  arylalkylsilyl groups having 7 to 60 carbon atoms, arylalkylamino groups having 7 to



and R19 each independently represent a group selected froma hydrogen atom
al kyl groups having 1 to 20 carbon atons, aryl groups havi ngoguﬁecbq@,
carbon atons, arylal kyl groups having 7 to 60 carbon atons, nonova

het er ocycl i ¢ conpound 10 groups having 4 to 60 carbon atons and cyano
group; ‘two or nore of Rl7 to R20 may be connected to forma ring; and.
further, when one or nore of R17 to R20 i s83-group containing an al kyl
chain, one or nore of a methyl group, nethylene group and nethine group
constituting tbeadlokydtomkairplatiesnybercaph ftivih 'SQQGWchfb

hetero atom 15 or fornul Zamlz Y gr go Rzggi r (12) ﬁe%@ﬂwgwgéggg ?\ts
an aryl ene grb@l‘ﬁﬂgﬁ ta 68 qaab@mmh@: maey&iba@e&nmhndompoum graep4 havithg 29
each mdependg& resen a group sel ected frgm al kyl groups having 1

to 20 carbon °“§I %i?‘“ FYAIISSETRYR: hapdh d eashiin Wﬁ@ﬁlhﬁﬂﬁ%eﬂdﬂﬂk‘wqgm of

O bon atons. O yhen e le 53 B BPale? ot WS il o8 e Sr i Py w&ﬂaeps
having 6 t@ 6@ Tar Mere, adleiakity 8f K| O ¥hyBeQHP Sarh@¥t B¥fePerkt Onil, GR'RMWod}

aryl silyl groups havi ng 6 to 60 carbon atons, arylam no groups having to

60 car bon at osuhstitueptsadiky benpena pisg anagrougs E’eleaecﬁﬁ'omlhoxy gitoups, argl gdoabgoxy
' roups having 7 to 60

groups havi ng t qcz rbon, atons, 30 aryl al kyl silyl

car bon at ons, ?’P'grﬁ“rf’gk‘&yo@'ﬁgpmﬁw grouns and agyja OZESBOUPQBRﬁ(ﬁI@d?qbon
atons, ar IaI IaI ro
having 8 %/o 6 car%%;\ega%ﬁ#&%%%%e% E%ﬁﬁﬁggg%ﬁh‘%%g hé'rléﬁ h;\elsng
4 to 60 carbpaving m@zaredrtfbnw@ng,r@ypgmapﬂmlﬁg 69580 bﬂ%ﬁ%{l&i@%&anﬁpresem

an integer of
groups having 7 to 60 carbon atorms, monovalent heterocyclic compound groups

having 4 to 60 carbon atoms and cyano group; two or more of R, to R, may be
connected to form a ring; and further, when one or more of R ; to R, is a group
containing an alkyl chain, one or more of a methyl group, methylene group and
methine group constituting the alkyl chain may be substituted with a group
15 containing a hetero atom,
formula (9):
Rig)

20

(Fa), ©

wherein R, and R,, each independently represent a group selected from alkyl groups
25 having 1 to 20 carbon atoms, alkoxy groups having 1 to 20 carbon atoms, alkylthio
groups having 1 to 20 carbon atoms, alkylsilyl groups having 1 to 60 carbon atoms,
alkylamino groups having 1 to 40 carbon atoms, aryl groups having 6 to 60 carbon
atoms, aryloxy groups having 6 to 60 carbon atoms, arylsilyl groups having 6 to 60
carbon atoms, arylamino groups having 6 to 60 carbon atoms, arylalkyl groups
30 having 7 to 60 carbon atoms, arylalkoxy groups having 7 to 60 carbon atoms,



O0to 4, when g is 2 or nore, a plurality of RY4s may be the sane or

different; whenr is 5 2 or nore, a plurality of R29s may bg 5‘5}%23)'659 or
different; R25 to R28 each independently represent a group se?ec e roma

hydrogen atom al kyl groups having 1 to 20 carbon atons, aryl groups
having 6 to 60 carbon atons, arylal kyl groups having 7 to 60 carbon atons,
nonoval ent heterocyclic conpound groups hqg%ng 4 to 60 carbon atons and
cyano group; two or nore of R24 to R29 may be connected to 10 forma ring;
an al kyl

chai . one. or SHHEY IGRY IERBETAY o 0000 RERpIALTTES Gr el MnF R Iag e i
tituti | ' titut it h LN
heter o atom SORAORAda RRPE GO AT £t B sloPn gty abBHoREl e

1) is 10 I Y ;
Fapeati ng uni g B8 80 chton HblS bRyl g8 helefRSRIiC By PRl b Thp AR <08
clai m 1 wher eéhcarben aepesdrdngyanoigtouy, ¢ répresertaan Integes of 6lte St Eebphesents an

repeating units of formula (4): 20 (4) wherein RS represents a group
sel ect ed f Pomniggey P 8itedpwhemeing or mose, Zplurality of Rps maydwesthe same ogr oups

g O BRI ol P AR Lok e SRR BT

oo === "o 5 Sty R iy 12,00 G By iy, b

wher ei n R6 angrobps Baxdhg il no 20 earbontatoms, epylegenps kavin®6ipo 68 caboadtdmem al kyl

Jroups arylalkyl groups having 7 to 60 carbon atoms, monovalent heterocyclic compound

10  groups having 4 to 60 carbon atoms and cyano group; two or more of R, to R,, may
be connected to form a ring; and further, when one or more of R;; to Ry, is a group
containing an alkyl chain, one or more of a methyl group, methylene group and
methine group constituting the alkyl chain may be substituted with a group

containing a hetero atom,

15  or formula (12):
(924) q

Ras
\ RZT
Ars—\
Ros.
20 Fas
(R29) r (12)

wherein Ar, represents an arylene group or a divalent heterocyclic compound group;
R,, and R, each independently represent a group selected from alkyl groups having 1
to 20 carbon atoms, alkoxy groups having 1 to 20 carbon atoms, alkylthio groups

25 having 1 to 20 carbon atoms, alkylsilyl groups having 1 to 60 carbon atoms,
alkylamino groups having 1 to 40 carbon atoms, aryl groups having 6 to 60 carbon
atoms, aryloxy groups having 6 to 60 carbon atoms, arylsilyl groups having 6 to 60
carbon atoms, arylamino groups having 6 to 60 carbon atoms, arylalkyl groups
having 7 to 60 carbon atoms, arylalkoxy groups having 7 to 60 carbon atoms,

30 arylalkylsilyt groups having 7 to 60 carbon atoms, arylalkylamino groups having 7 to



having 1 to 20 carbon atons, aryl groups having 6 to 60 carbon atons,
arylal kyl groups having 7 to 60 carbon atoms and nmonoval ent,fgheregyclic
conmpound groups 10 having 4 to 60 carbon atons; | represents an I nteger of
Ito 5, mrepresents an integer of | to 3; and when 1 is 2 or nore, a
plurality of OR6s may be the same or different, and when mis 2 or nore, a
plurality of OR7s may be the sanme or diffef%nt. 3. A substance according to
claiml1l or 2 wherein the repeating unit of fornmula (2) is selected from

repeating unid®cdtboh afod, arnfiSkenyll TréupsAasiigss RdEcabaOad3gardyhlkyaiigrdupar 2

wherein the repeating unit of formula (2) is selected fromrepeating units
of fornula (%Yavisg 8 Ao 0batbancéoras,aondivalgnt betctogyelia campaundigsoupsrhavieg 4 to
repeating unit of fornula (2) is sel ectgd fromrepeating units of fornula

(12). 6. A poﬁqmboma@msm%%mﬂmﬂ@e & SAgh Indeprqdanily Fepresentanintegsy @

20 conmposed of ., ap anode. t : a ' | . nt
or “son tr ansbi bnthaha 167 Or Belé iR ot REFheT 4R sl S AR
pol ymeric <fl t e ' PANT . ' l1tob

di sposed bset V\%g{lﬁlt%ﬁ%% pelﬁ*eh?ﬁ gg%?.s ﬁ%?nggg\%goaccggég?’ngisttgk%{ djaﬁl‘élrln 6 wherein

a | ayer conprindtpgdantiprepoesduts groyppeleypted frans adiydmese dtom, dlled groups havéng one
el ectrode and the light emtting Iaﬁr‘ such that the | ayer a@&r{pri sing a
conducting pol {20 carbon atosase Aty EEouPsiNgVing) Gte gl eneborgatoms garylalleyl grewhsdi ng t o

cLalm o o 7 MRS b BRchARH s Bl LG o, AAERR S R AR O
2006 - 01 5. | A D B T o B L oy e a | ayer
10 form aring; and further, when one or more of R, to Ry is a group containing an
alkyl chain, one or more of a methyl group, methylene group and methine group
constituting the alkyl chain may be substituted with a group containing a hetero atom,
and wherein the total amount of repeating units of formula (1) is 10 mol% or more
and 90 mol% or less based on the total amount of repeating units of formulae (1) and
15 ().
2. A substance according to claim 1 wherein the repeating unit of

formula (1) is selected from repeating units of formula (4):

(org

20

C)

wherein R, represents a group selected from alkyl groups having 1 to 20 carbon

25 atoms, aryl groups having 6 to 60 carbon atoms, arylalkyl groups having 7 to 60
carbon atoms and monovalent heterocyclic compound groups having 4 to 60 carbon
atoms; n represents an integer of 1 to 4; and when n is 2 or more, a plurality of ORss
may be the same or different,

or formula (5):
30



conprising an electron transporting conpound is di sposed between the
cathode and the light emtting |ayer such that the |ayer COﬂ?PE%5@P6an
el ectron transporting conpound is adjacent to said light emtting [ayer. 5
10. A device according to any one of clains 6 to 9 wherein a | ayer
conprising a hole transporting conmpound is di sposed between the anode and
the light emtting |ayer such that the Iqb r conprising a hole
transporting conpound is adjacent to said’llight emtting layer. 11. A flat
| i ght source conprising a polymer light epmtting device 10 according to
any one of clains 6 to 10. 12. A segERql Eh) y conprising a polynmer |ight
emtting device according to any oe~gf cl ai 6 to 10. 13. A dot matrix
di splay conprising a polyner |light emfting device according to any one of
claims 6 to 10. 15 14. A liquid g,wftal di splay conprising a polyner |ight
emtting device according to --.'ﬁn- of clainms 6 to 10 as a back-1ight.

(OH7) m (5)

wherein R, and R, each independently represent a group selected from alkyl groups

having 1 to 20 carbon atoms, aryl groups having 6 to 60 carbon atoms, arylalkyl
groups having 7 to 60 carbon atoms and monovalent heterocyclic compound groups
10 having 4 to 60 carbon atoms; 1 represents an integer of 1 to 5,m represents an integer
of 1 to 3; and when 1 is 2 or more, a plurality of OR¢s may be the same or different,
and when m.is 2 or more, a plurality of OR,s may be the same or different.
3. A substance according to claim 1 oré wherein the repeating unit of
formula (2) is selected from repeating units of formula (8).
15 4, A substance according to claim 1 or 2 wherein the repeating unit of
formula (2) is selected from repeating units of formula (9).
5. A substance according to claim 1 or 2 wherein the repeating unit of
formula (2) is selected from repeating units of formula (12). |
6. A polymer light emitting device comprising a pair of electrodes
20 composed of an anode and a cathode at least one of which is transparent or
semitransparent and at least one light emitting layer comprising a polymeric
fluorescent substance according to any one of claims 1 to 5 disposed between the
electrodes.
7. A device according to claim 6 wherein a layer comprising a
25 conducting polymer is disposed at least between one electrode and the light emitting
layer such that the layer comprising a conducting polymer is adjacent to said
electrode.
8. A device according to claim 6 or 7 wherein an insulation layer having
a thickness of 2 nm or less is disposed at least between one electrode and the light

30  emitting layer such that the insulation layer is adjacent to said electrode.
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9. A device according to any one of claims 6 to 8 wherein a layer
comprising an electron transporting compound is disposed between the cathode and
the light emitting layer such that the layer comprising an electron transporting
compound is adjacent to said light emitting layer.

10. A device according to any one of claims 6 to 9 wherein a layer
comprising a hole transporting compound is disposed between the anode and the
light emitting layer such that the layer comprising a hole transporting compound is
adjacent to said light emitting layer.

11. A flat light source comprising a polymer light emitting device
according to any one of clairs 6 to 10.

12. A segment display comprising a polymer light emitting device
according to any one of claims 6 to 10.

13. A dot matrix display comprising a polymer light emitting device
according to any one of élaims 6to 10.

14. A liquid crystal display comprising a polymer light emitting device

according to any one of claims 6 to 10 as a back-light.



